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SECTION 1. PURPOSE

The CECOM Center for Night Vision and Electro-Optics (C2NVEQ) is responsible for developing
cryogenic coolers for all infrared (IR) imaging systems for the Army. C2NVEO also maintains
configuration management control of the Forward Looking Infrared (FLIR) Common Module
coolers used in thermal imagers in fielded Army weapon systems such as the M60A3 and M1
Tanks, the Bradley Fighting Vehicle System, the TOW Missile System, and the Army Attack
Helicopter. There are currently over 30,000 coolers in fielded systems and several thousand more
are added each year. C2NVEO conducts development programs and monitors contractor internal
research and development efforts to improve cooler performance such as reliability, audio noise,
power consumption, and output vibration.

The 1-Watt Integral (HD-1033B/C/D) specifications require that the cooler input voltage be 117 +/-
2 volts (V) alternating current (AC) and 400 +/- 20 hertz (Hiz). Because of a conflict between the
cooler specifications and the aircraft power requirements, it was requested by the Program Manager,
Advanced Attack Helicopter, that the C2NVEO resolve the differences in the power requircments.
Specifically, the lowest input voltage that may be supplied to the cooler from the TADS/PNVS
system is 108 VAC. The purpose of the testing was to evaluate the cooler performance and restart
capability when operated at the lower input voltage of 108 VAC at various temperatures, In order to
compare test results, all the coolers were also tested at an input voltage of 117 VAC.

SECTION IL. DESCRIPTION

The reduced voltage testing was conducted on six 1-Watt Integral Coolers which were mated to
DT-594 detector/dewars. Three of the coolers tested were AEG HD-1033C coaolers, two wers CT1
HD-1033C coolers, and the last unit was a CT1 clearance seal unit (HD-1033D). The evaluation
consisted of subjecting the cooler/dewar assemblies to low (-54°C), high (+71°C), and room
(+24°C) temperature performance and restart testing while the coolers were operated at 108 and
i17 VAC. The performance testing consisted of allowing the assemblies to stabilize at the
appropriate temperature and then running the units for 20-minutes. During the 20 minute period, a
cooldown check was performed and the input power and detector temperature were monitoried
(Appendix A). The restart testing was comprised of stabilizing the assemblies to the necessary
temperature. Once stabilized, the coolers were operated until the detector temperature reached 75K,
at which time the power was cut off and then resupplied within 2 seconds. This sequence was
repeated an additional four times (Appendix B).




SECTION III. SUMMARY

The six coolers tested showed negligible or no degradation in performance when operated at

108 VAC over the operating temperature requirements of the military specifications (-54°C to
71°C). In all cases, the cooler adequately cooled down the detector in the allotted time, maintained
the detector tcmpcratufc under 80K, and restarted every time power was cut off and then reapplied
within 2 seconds. A summary of all the coolers’ data is provided in the following table. Appendix
A contains all the performance data from the testing and Appendix B contains the restart data.
Based on the test results, C2NVEO will modify the HD-1033C specification and HD-1033D
Purchase Description to be compatible with the TADS/PNVS system power values.




sox sax SOk Sax LY § $34 uEISIY

(suem)
7018 LTS 85°6¥ £5°€9 0s’1S TS s9mo0d nduj @
() uru 07 @
LSTL 8S° 1L 99°L9 90'19 66 £9'68 dwsj so313q @
(sur) LYOE V 6VET-AT]
rARY Wl 079 oL's 2101 01’11 (Swil) umop[oo) e o3av |/ 03V
L) § £e) § £=) § £2) 4 1) § 1) ueIsIYy @
(suem)
10°LS 89°6S A A4 LUEY £8°€S pLLS mog ndu] @
ez ® -
00'1L SS'IL 819 +£6°12 $9'1S 87°ZS dwa] 1033913 @
(suus) ZIrA SY61-A1
Syl 0T ¥l L6V 08’y 876 00'6 (susLy) umopjoo) e ogv |/ 03V
SIX L5) § SIX Sox 1=} 4 $IA ueIsay ©
(s1em)
SO'6v 90'IS 96'SP LO8Y L'is 9¢S 2moq ndu] e
(3D uno g7 @
€I'EL WL «19°EY 1599 61°LS 5695 dwa} 301991 @
(sumw) 9iST V 8ISTAT1
7191 S¥'St . 0z's £5°S Lo §S01  (euil) umopjoo) e ogv / 03V
DoIL+ DoIL+ DobsS— DobS— o B /4 o X/ 4 jusambay Ry | 4300)

oA 801 noA L1 304 801 oA LT 104 801 oA L1

53NSAY 1S9, JO Aseunung




0§ 10[aq S198 I015T13P 341 30U [T J0U 51 LOISIIALOD asnjeradwaifadenjoa sy L
qutod /£ S A0J9q PIIRIGIED 10U 5§ JEMIP/I013313P 34 UL TZLINT WL e

1327 § 1) § 1) § SAX ) § SIA ueISIy &
(shiem)
12°CS 08'vS 9Lvy (AN 174 WL $6'1S amog ndu] e
() v 07 @
8678 LT3 ¢8'69 8319 160L sLIL dwaj 013333 ®
(sumw) 8cist F6L89D
— - (1rALY 8Tt 08’8 €101 (sw]) umopioa) @ i/ o
£5) § sax sax SIX L) § L) § eSOy @
(suem)
A %Y ¥8'SS 96°6€ SLTY yyLYy 1S 1amod induj e
() une o7 ® -
¥8'69 L3889 w9 +£6°LE SL'SS SL'SS duwa] 01033 @
(sutu) 100TAN DE869D
£9°01 8111 oLe 91 87’8 r4%: (samij) umopjoo) e fiamAsuoy  / L
SOX S9X L2) § =) § 1) § $3X uEISY @
(sttem)
Li'vy Sy'Ly L99¢ S6°6S 83Ty 66'SY 204 nduj @
CPunu gz @
8799 €699 +09°G1 S EL 99°0¢ 9805 <uia} 10191 @
(sutu) €Eil $00
08’11 SS'I1 L6V SH'S St'8 8T8 (sui]) umopl|os) & o¥ds / SOWD
DoILt DL+ DobS— DobS— o X 4 o X 4 Juaasnbay Jemaq / 49j00)

oA 801 oA LTk 3104 801 oA LTY . N0A8(] oA L])

panuguo)) - s}nsay 1531, jo Asemung




APPENDIX A
PERFORMANCE DATA




COOLER/DEWAR

AEG  AEG
(LV-2528 | A2516)

A-2




NVEOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: AEG LV-2528 DATE: 4 APR 88 11:08
VOLTAGE: 117 ENGR: H. KLING
AMBIENT: 24 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1833/0T594 SN AEG-A2516

¢

POUWER CURRENT KELVIN LOAD

TIME
.00 99.68 .823 297.74 0.000
1.00 39.60 .439 268.68 0.000
2.00 40.75 446 230.18 0.000
3.50 41.78 .452 197.69 0.200
4.00 43.16 .460 169.92 ©.000
5.00 4.37 .467 147.06 0.009
6.0 45.94 477 127.93 0.000
7.80 46.88 .483 113.04 2.0200
8.0 48.18 491 102,67 .000
8.28 48.49 L4984 99,67 2.000
9.00 48.89 . 488 93.67 0.000
10,00 50.05 .504 85.15 0.000
10.58 50.58 .507 80.95 e.000
1.0 50.78 510 75.95 ©.200
12.00 51.63 515 69,45 0.000
13.00 §2.13 518 65.29 0.200
14.09 52,58 520 62.65 .00
15.09 52.62 .522 £0.81 2.089
16.00 53.00 5286 59.52 0.000
17.00 53.07 526 58.54 Q.00
16.90 $3.31 528 57.87 0.080
19.08 53.45 527 57.32 2.000
20.80 83.62 530 56.95 2.3
30.00 G4 .30 .635 £6.15 .Q00
200 COOLDOMN & POWER ”0
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NVEOL CRYQGENIC COOLER LAB
CRYOGENIC COOLER DATA

COOLER: AEG AEG LV-2528 DATE: 4 APR 88 14:37
VOLTAGE: 108 ENGR: LEE
AMBIENT: 24 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1033/07T534 SN AE6-2516

- - - . - = T, o - e - -

TIME POWER CURRENT KELVIN LOAD
0.00 87.94 . 794 298.589 0.000
1.00 35.78 .418 269.84 0.000
2.00 37.20 .425 231.41 0.000
3.00 38.50 433 198,16 0.000
4.00 39.82 .443 171.82 @.000
5.00 41.05 451 148. 71 @.000
6.00 42.45 . 462 128.88 @.co0
7.00 43.73 4T 114.63 0.029
8.00 44.79 .481 102.98 2.009
8.37 45.38 .485 99.80 2.000
9.00 46.04 .490 4.7 0.020
18.00 47.1§ .438 86.62 0.000
10.72 47.86 502 79.94 o.000
11.00 48.04 .5e8 77.30 e.e0e
12.00 48.72 510 79.50 0.080
13.09 43.36 517 65.96 0.0200
14,20 49.81 .522 63.14 0.0e0
15.00 50.09 523 61.30 0.0ae
16.@0 €0.44 524 §9.6% 0.8
17.00 50.54 525 £8.91 0.080
18.09 50.67 .526 58.17 0.0
19,00 50.91 827 57.62 0.620

20.00 51.97 831 57.19 2.e20
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NVEGL CRYGGEWIC COOLER LAB

CRYOSENIC COOLER DATA

COGLER: AEE LV-2828
VOLTABE: 117
AMBIENT: -54

DATE: 7-APR-68 17:54

ENGR: H KLING
VERIFIED BY:

TEST: REDUCED VOLTABE TEST HD~1633/DT594 AEG SN.AZ516

s o e A s T T S R S S s S S5 G T P e T T s S e G WA At B g Bt B AT S " e e Y e YD T W S WO P T 957 S T S e e S O D

A-S

TIME POUWER CURRENT KELVIN L.OAD
2.00 85.13 2o1 212,86 0.000
1.00 43.93 482 186.24 0.000
2.00 44.16 494 182.32 0.0092
2.00 46.086 519 126.1¢ 9.000
4.00 46.47 513 105,57 0.000
4.37 47,21 517 99.89 0.000
5.00 47,22 .528 - §8.88 0.000
5,83 48. 11 .528 78.97 @.000
6.080 48.31 531 70.66 0.303
7.00 49.30 .538 61.14 0.000
8.00 50.08 543 58.85 0.000
9.00 50.26 .548 61.18 @.000
19.00 50.31 . 545 62.81 ©.000
11,09 50.32 .545 64.12 0.e00
12,00 45,84 . 541 £5.00 ©.000
13.00 48.28 .831 65.58 ©.000
14,080 48,31 .528 67.19 @.000
15,00 49.39 .540 66.22 0.008
16.00 49,37 537 65,86 @.008
17,00 47.96 .527 66.18 @.000
i8.0@ 46.81 .532 65.43 ©.000
18,89 47.75 521 66.87 0.000
20.00 48.87 523 66.51 @.000
30.00 47 .72 .50 67.66 993
40,30 47.68 .518 67.9% 2.537
200 COOLDOWN & POKER 28
2 230.4 :
5 e {60
— ' : 1’
o 220} ) p 2
X 200 O N e P L
RN Y ]
& 168 ¢ 440 ~
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NVEQOL CRYOGENIC COOLER LAB
CRYOGENIC COOLER DATA

COQOLER: AEG LU~2528 OATE: 7-APR-B8 16:18
VOLTAGE: 108 ENGR: H KLING
AMBIENT: -54 VERIFIED BY:

TEST: REDUCED VOLTABE TEST HD-1033/DT534 AEG SN.A2516

- ——— - - bl

TIME FOWER CURRENT KELVIN LGAD
0.020 81.01 .01 222.43 0.008
1.00 41.58 477 186.87 0.000
2.99 41,42 .478 163.05 ©.000
3.00 42.92 . 489 138. 71 ¢.200
4,09 43.51¢ . 496 114,29 0.000
4.97 43.94 .506 98,51 0.000
5.00 47.82 541 83.34 0.000
5.20 46.99 .536 80.09 0.000
6.00 47.22 834 b6.68 0.000
7.00 47.15 533 57.03 0.0u0
6.00 46.84 534 50.83 0.000
9.@9 47.04 .83k 46 .51 @.0e0
18.00 47.05 .537 43.98 @.000
11,00 47.64 831 43.83 0.00¢
12,00 45.99 .530 42.71 0.000
13,020 47.12 .536 42.25 e.008
14,00 45.97 .533 41.81 @.000
15.09 46.41 528 41,53 @.000
16.060 45.66 527 41.38 0.800
17.00 46.59 527 42.94 0.000
18.00 45.94 528 43.35 0.020
19.90 46.06 .521 43,53 0.0
20.09 45.96 .520 43.61 e.00d
30.00 46.54 528 44.20 2.487
40.00 46.20 .527 43.72 376
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NVEGL CRYOGENIC CGOLER LAB

CRYQGENIC COOLER DATA

COOLER: AEG LV-2528 DATE: 15-APR~68 19:00
VOLTABE: 117 ENBR: LEE
AMBIENT: 71 VERIFIED BY:

TEST: REDUCED VOLTAG TEST HD-1833/0T584 AEG SN A2516

——— S e - S o e S T - W

- 9T - . > o . - - - -

TIME POWER CURRENT KELVIN LOAD
0.80 85,45 .822 348.31 2.000
1.00 39.18 .439 3717.29 0.000
2.08 40.07 .445 274.56 0.000
3.00 40.93 .451 238.27 0.000
4.00 41.85 .458 '207.28 2.009
5.00 42.70 .465 182.18 9.000
6.00 43.67 A © 160.79 0.000
7.00 44.85 481 143,81 9.000
8.00 45.83 .499 130.08 0.000
9.00 46.53 496 119.60 0.000
16.00 47.38 .582 i11.51 .300
11.00 47.69 .5e8 105.50 0.020
12.00 48.07 510 100.72 2.000
12,20 45.18 51t 100.04 0.000
13.00 48.88 615 85.81 0.000
14.00 48,114 520 86.54 0.000
15.00 50.10 .528 81.985 0.000
15,45 50.09 .526 79.68 0.000
16.00 50.44 .529 77.42 0.000
17.00 50.54 53¢ 74 .85 2.000
18.00 §1.11 .636 73.38 0.000
18.00 50.95 534 72.33 0.000
20.00 51.08 537 71.42 0.000
140 COOLDOWN & POWER -0

-~ 320 )
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NVEGL CRYOGENIC COOIER LAB

CRYOGENIC COGLER DATA

COOLER: AEG LVU-2828 DATE: 15-APR~B6 14:47
VOLTAGE: 106 ENG6R: LEE
AMB [ENT: 71 VERIFIED BY:
TEST: RtDUCED VOLTAGE TEST HD-1033/07594 SN AEG~AZ516
TIME POUEFR CURRENT KELVIN LOAD
0.90 $7.73 .85 351.13 0.000
1.00 35.82 A1 319.86 0.000
2.00 36.70 .419 277.51 0.000
3.00 37.58 .426 241,95 0.000
4.00 3C.84 .438 211.30 0.000
5.00 40.01 449 188,99 0.060
6.060 41.05 .458 164.41 6.600
7.00 42.28 .489 147.06 2.000
3.00 43.43 .481 132.50 ©.000
5.00 44,02 .48 122.11 0.000
190.00 44.68 AL 113.59 ©.000
11.80 45.69 501 187.28 0.000
12.00 45,71 504 102.31 ¢.000
12.63 48.38 St 99.82 0.000
13.00 48.6¢ 512 g§°,20 0.000
14.00 46.78 .518 §82.01 0.000
15.00 47.88 26 85,51 9.000
16.00 48,25 531 80 .06 0.000
16.12 48.3% 531 73.6% Q.000
17.00 48.24 .530 ©6.81 @8.200
18.00 48,75 536 74 .51 0.000
19.00 48,03 540 8.8 Q.0600
20.00 49.0% .538 73.13 0.000
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COOLER/DEWAR

AEG / AEG
(LV-1945 / A2754)




NVEOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: AEG LV1945 DATE: S APR 88 13:56
VOLTAGE: 117 ENGR: H. KLING
AMBIENT: 23 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1@33/DTS84 AEG SN A2754

TIME POWER CURRENT KELVIN LOAD
8.00
103.58 2D.20
.858 2985.85 0.002

1,00 42.52 . 451 258,02 ¢.000
2.00 43.98 .461 213,69 0.000
3.00 45.41 AN 178.98 0.000
4,00 47.01 .482 151.05 0.000
5.00 48.59 . 493 129,38 0.000
6.00 50.18 .53 112.78 ¢.000
7.00 51.587 .513 100,64 ¢.e00
7.10 51.69 515 98.77 2.000
8.00 52.83 .521 90.83 2.000
9.00 54.06 .528 79.88 2.ea0
s.1@ 54.02 832 78.98 0.000
10.00 54.85 .536 71.03 0.000
11.00 56.59 .542 65.69 ©.000
12.09 56.28 .546 62.15 @.080
13.00 86.53 881 59.30 0.000
14,00 56.85 851 57.12 @.000
15,00 §7.18 .5853 55.45 ¢.000
16.00 57.35 . 556 54.27 0.000
i7.00 57.54 .587 £3.82 0.920

18.90 57.56 857 52.72 0.0e0
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NVEOL CRYOGENIC COOLER LAB
CRYOGENIC COOLER DATA

COOLER: AEG LV-1948% DATE: 5 APR 88 18:18
VOLTAGE: 108 ENBR: H KLING
AMBIENT: 24 VERIFIED BY:

TEST: REDUCED VOLTABE TEST HD-1@33/DTS94 AEE SN. A2754

- e oy > - - - - - - . S s o W - . .

-

TIME POWER CURRENT KELVIN LOAD
©.00 92.23 834 258.98 0.000
1.00 38.43 A3 261.28 ¢.000
2.00 39.88 .440 217.22 e.000
3.00 41,25 .450 182,55 0.000
4.00 42.78 463 154.43 0.000
5.00 44.35 474 132.36 0.000
6.00 45.93 .489 116.31 0.000
7.00 47.48 .498 102.58 2.000
7.28 47.68 501 98.86 0.000
8.00 48.55 .508 93.00 2.00Q
9.00 49.689 521 82.49 0.000
3.28 50.09 523 78.77 ¢.000
10.00 50.85 527 72.91 ¢.000
11.80 51.45 536 66.67 0.209
12.00 52.13 .538 62.59 0.000
13.00
128.8 20.2
542 §9.81 0.000
14.00 82,72 544 §7.6S5 2.000
15.0@ 53.02 548 56.79 ¢.000
16.00 53.32 547 64.25 2.00Q
17.00 53.42 882 83.97 0.0
18.00 53.89 5852 52.21 0.000
19.09 $3.685 .554 51,59 0.000
20.09 53.83 .588 51.6% .00
30.00 54.45 561 50.23 N

40.80 54.48 861 58.2 . 000
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NVEOL CRYOBENIC COOLER LAB
CRYOGENIC COOLER DATA

COOLER: AEG LU-1845 DATE: 11 APR 88 15152
VOLTABGE: 117 ENGR: H KLING
AMBIENT: -54 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1@33/0D7T594 AEG S5N-A2754

TIME POWER CURRENT KELVIN LGAD

0.00 79.33 779 214,87 0.000
1.00 35.11 413 182.48 0.000
2.00 36.60@ 422 144.42 0.000
3.00 38.17 AT 118.31 9.000
3.70 39.21 448 98.67 0.0e0
4.00 38.67 448 . 83.82 0.000
4,80 49.62 456 79.15 0.000
5.00 40.78 .457 75.20 2.000
6.00 41.82 466 69.18 ©.900
7.00 42.82 473 50.66 @.000
8.00 42.76 A74 40.34 0.000
5.00 43.02 .480 33.05 2.000
10.20 43.14 .460 28.186 0.000
11.0Q 43.12 .479 27.30 0.000
12.00 43.11 460 25.57 @.000
13.00 43.05 480 24,34 0.000
14.00 43.16 .478 23.84 ©.000
15.00 43.12 A7 23.60 @.o000
16.00 43.17 479 22.82 0.000
17.00 43.18 .479 22.42 0.000
16.00 43.08 477 22.17 @.000
19.00 43.14 .488 21,98 0.000
20.00 4317 480 21.83 0.000

COOLDOKWN & POWER
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NVEOL CRYOGENIC COOLER LAB
CRYOGENIC COOLER DATA

COOLER: AEG LV-1845 DATE:1 12-APR-88 19124
VOLTAGE: 108 ENGR: LEE
AMBIENT: -54 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1033/DT584 AEG SN/A2754

TIME . POWER CURRENT KELVIN LOAD
¢.00 72.10 . 001 218,20 ¢.000
1.00 31.78 .383 186.32 2.000
2.00 . 32.84 . 392 148,49 ¢.000
3.00 34 .51 . 406 118.71 2.200
3.88 35,82 418 95,49 0.000
4,00 35.98 423 96.64 0.000
4,97 37.48 435 78.29 0.000
5.00 38.85 448 64,32 0.200
6.00 39.80 485 61.085 0.000
7.00 49.37 461 B1.42 2.000
8.00 40.58 .458 62.04 0.000
9,00 40.74 . 466 62.47 0.000
10,00 40.83 . 467 62.65 0.000
11,00 40.87 .468 62.84 0.000
12.60 41.05 .469 62.96 0.000
13.00 41.22 .473 83.08 @.000
14.00 41,51 478 63.15 0.000
15.00 41.866 478 63.27 @.000
16.00 41.89 .479 63.48 0.000
17.00 42.13 478 B3.7¢ 0.000
18,00 42.28 . 482 63.95 @.0008
13.00 42,37 .481 £4.20 0.000
20.00 42.44 .483 64.38 @.000
300 COOLDOWN & POKWER . 7@
~ 230 :
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NVEOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COGLER: AEG LV-1845 DATE: 18-APR-88 12:26
VOLTABE: 117 ENGR: LEE
AMBIENT: T VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1033/DTS594 AEG SN A3047

0 s T T s S Y s O s i > W A B T o B - -

TIME POWER CURRENT KELVIN LOAD
0.00 90.43 .876 348.28 @.000
1.00 41.94 .459 307.44 0.000
2.00 43.19 . 486 259,86 0.000
3.00 44.62 .479 222.22 0.000
4.00 45.87 .492 191.07 0.000
5.00 47.70 .507 166.48 2.000
5.20 49.29 .518 146.08 2.000
7.00 50.67 .533 130.51 0.020
8.00 52.07 .545 118.21 0.000
3.00 53.21 .557 109,13 2.000

10.00 54,14 .563 102,14 2.000
10,45 54.47 .568 99.80 2.000
11.00 55.04 572 86.95 2.000
12.00 55.92 .581 91.82 2.000
13.00 56.72 .589 86.14 2.000
14.00 57.46 .598 80.70 2.000
14,20 57.63 .588 79.88 0.000
(5.00 58.34 .507 76.87 2.000
16.00 56.61 .6e8 74.83 0.000
17.00 58.89 612 73.58 0.000
16.00 59.18 .6185 72.66 2.200
15,00 59.44 616 72.11 2.000
20.00 59.68 620 71.55 2.000
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KVeCOL CRYOGENIC COCLER LAB

CRYOGENIC COOLER DATA

COOLER: AEG LU-1845 DATE: 14-APR-88 11:41
VOLTABE: 108 ENGR: L HOYLE
AMBIENT: 71 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1033/07534 AEG SN/A2754

- - - — - - . T G S B s Tt A Y A s Ltk G e AT g e . o - ——

TIME POWER CURRENT KELVIN LOAD
0.00
438.4 20.20
. 001 345.70 0.000

1.80 38.08 .439 308.62 0.000
2.00 40.40 .457 262.08 0.000
3.00 42.00 .466 224.63 - 0.000
4.00 43.48 .480 183.18 0.000
5.00 45.06 .486 © 188.27 0.000
6.00 46.865 615 147.94 e.000
7.00 48,06 .528 131.68 ©.000
6.00 48.45 545 115,39 0.000
9.00 50.60 .857 108.583 0.200
10.09 51.76 .569 182.95 0.600
10.53 52.41 577 89.82 @.000
11.00 82.74 .582 87.38 2,000
12.80 §5.71 .581 82.38 0.000
13.00 54.34 .598 86.689 8.e00
14.00 55.08 .6@s8 8t.50 @.000
14,45 55,35 .610Q 79.77 0.000
15.00 55.58 613 77.61% 0.002
16,00 56.18 618 75.08 0.000
17.00 56.54 623 73.53 0.000
18.08 56.98 827 72.36 0.000
18.00 56.72 .626 71.61 0.000

20.00 57.01 827 T .00 0.000
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NVEQL CRYOGENIC COQLER LAB

CRYOGENIC COOLER DATA

COOLER: AEG LVZ349 DATE: 4 APR 88 13:20
VOLTAGE: 117 ENGR: H. KLING
AMBIENT: 24 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1033/DT584 SN AEG A3847

T o o o o e e e e o o = e o e e o e e o e o it o s 0 o o o o O L 0 e e 92 2 0 . L e = e A o

TIME POWER CURRENT KELVIN LOAD
2.09
101.67 2D.2D
.079 297.20 0.000
1.00 39.14 .436 270.81 ¢.e00
2.080 40.40 .444 233 .68 ©.000
3.09 41,31 .448 202.908 0.000
4.00 42.81 L4587 175.08 0.200
5.00 43,87 .485 152.75 @.000
6.00 45,42 L4758 133.78 2.000
7.0 46.83 .483 118.8% 0.000
8.00 47.73 .488 127.03 0.000
8.80 48.65 .495 100.07 0.000
9.00 48.83 . 496 88.39 0.080
190.00 49,85 .504 90.55 0.000
11.00 51(.26 .54 60.72 0.000
11,10 51.33 513 79.97 ©.000
12.00 5t.79 L5817 73.44 9.000
13.00 62.44 R-y3 68.78 0.000
14.00 §2.93 .525 65.85 0.000
15.900 53.31 .528 §3.86 0.020
16.00 53.61 .S 82.43 9.090
17.00 54.08 534 61.38 9.000
18.00 S4. 11 534 6Q.63 Q.82
19.00 84,21 .533 £50.987 0.400
20.90 84,22 .83 59,63 0.000
30.00 54.82 .540 £8.39 .aee

48,00 §5.02 539 58.27 N

COOLDOWN & POWER
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NVEOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: AEG AEG LV-2349 DATE: 4 APR 88 15:589
VOLTAGE: 108 ENGR: LEE
AMBIENT: 24 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1033/0T594 SN A3@47

G D i e 9 s . A e s e e D > > W D YD Yt T e > St = . S e - T - -

TIME POWER CURRENT KELVIN LOAD
.00 91.00 .001 299.80 0.000
1.00 35.65 413 273.54 0.000
2.00 36.50 420 236.34 0.000
3.00 37.85 .428 204.42 2.000
4.00 39.46 a4l 176.98 0.000
5.00 48 .51 .448 . 154,58 0.002
.00 42.39 . 460 135,23 0.009
7.00 43,55 AT 119.86 0,000
8.00 44.80 .481 107.60 .000
8.97 46.03 .492 98.33 0.000
9.00 47.36 .500 91,11 0.200
10.20 48.27 518 81.41 2.000
10.18 48.43 511 79.91 @.000
11.00 49.33 517 74.00 0.000
12.00 49.79 821 £9.21 9.000
13.00 50.34 527 66.22 0.200
t4.00 50.68 .528 64.23 0.009
15.00 59.76 .529 62.80 Q.80
16,00 50.93 .539 6!.74 ¢.000
17.80 50.98 .53 61.90 e.200
18.80 51.30 538 60,44 Q.20
19.00 §1.52 836 60.13 e.8e?
20.00 81.5¢ .535 59.94 0.080
COOLDOKN & POWER
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COOLER/DEWAR

AEG |/ AEG
(LV-2349 / A3047)
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CRYOGENIC CUOLER DATA

WVELUL il uweitaw vuveidt Wb

COOLER: AEG LU-23483 DATE: B-APR-8B 16:37
VOLTABE: 117 ENGR: L HOYLT
AMBIENT: -54 VERIFIED BY:
TEST: REDUCED VOLTAGE TEST HD-1033/DTS594 SN A3047
TINME POWER GURRENT KELVIN LGAD
6.60
154.73 20.20
1.580 222.40 @.000
1.66 51.36 527 197.88 3.000
2.60 53.38 534 162.87 0.900
3.00 52.25 .538 133.17 2.000
4.00 54.19 .552 110.83 2.000
4.63 57.58 .557 868.77 0.000
5.00 85,63 .E63 892.23 ©.008
5.70 57.58 577 79.79 0.000
6.00 8.24 575 74.38 2.000
7.00 58§.72 .585 62.55 0.000
6.00 57.48 572 58.57 0.000
9.62 56.53 LBhh 58.62 0.000
10.00 28 587 58.26 0.000
11.60 56.26 BT 558.82 0.000
12.60 . 579 69.31 0,000
13.00 60@.863 .596 60.62 0.000
14,09 35 NV 60.75 @.c00
15,80 54.24 .564 6@.81 @.0e00
16.90 58.63 .588 60.87 0.000
17.08 £6.75 .584 69.54 0.0c0
16.00 62.45 .6@6 68.94 ¢.300
18.09 63.56 b2 61.00 0.000
29.00 63.53 613 61.06 0.802
. COOLIOKWN & POWER
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re

veGl CRYOOENIC COOLER LAB

CRYCG3ENIC CUOLER DATA

COOLER: AEG LV-234% DATE: 12-APR-86 15:@5
VOLTAGE: 188 ENGR: LEE '
AMBIENT: ~54 VERIFIED BY!

TEST: REDUCED VOLTAGE TEST HO-1933/DT-534 ALG SN/A3RAT

- o - 520 o s " - - A0 S T T > (e o e A B e S Y T S o Yo T ek o S U e A D o o W S A WY S ek e S D D B 5

TIME POWER CURRENT KELVIN LOAD
0.20 63.486 .9ee 215.86 0.000
i.00 48.33 537 181.18 0.000
2.08 - 60.51 .76 158.58 ¢.200
3.00 £5.87 154 132.86 0.0600
4.00 63.59 LT3 “112.64 ¢.000
4.88 84.53 735 89.39 0.e00
5.00 62.40 .732 - 97.52 ©.000
5.00 63.64 714 82.53 0.000
£.20 b1.66 713 79.85 0.000
7.96 63.13 723 69.08 0.000
8.00 61.82 .687 60.81 0.000
3.00 bi.44 .588 58.13 0.000
19.00 52.08 .586 59.89 0.000
11.00 §8.70 870 60.56 0.000
12.00 57.49 .658 61.56 0.030
13.00 87.24 .B56 62.55 ¢.000
14.00 ' 56.37 .680 63.48 ©.000
15.00 57.83 .651 b4.11 0.000
16.60 83.42 .628 64.61 0.000
17.00 56.79 647 E6.10 0.200
18.00 49.05% .£82 67.10 0.000
18,008 49,32 .554 67.47 0.000
20.00 49.58 563 67.66 0.000
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COOLER: AES LU-2343 DATE: 18-APR-88 13:80
VOLTAGE: 117 ENGR: LEE
AMBIENT: 71 VERIFIED BY:
TEST: REDUCED VOLTAGE TEST HO-1833/DT534 AEG SN A3847
TIHE POWER CURRENT KELVIN L0A
6.09 85.85 .859 347.77 3.000
1.00 48.78 .452 317.54 2.200
2.80 41.66 .458 274.19 0.800
3.80 42.70 .469 236.52 9.9800
4.90 34,17 .480 204.29 6. 700
5.0 45.28 .489 177.97 @.600
§.00 45.41 .458 155.7@ ?.000
7.0 47.58 .506 137.86 2.008
5.00 48.68 .518 123,50 ¢.000
.60 45.73 .525 113.33 ©.000
16.00 §8.51 .533 105.36 3.800
11.00 51.19 .5d1 100.20 0.000
11.i0 51.25 .541 99,82 ¢.000
12.00 51.81 546 94,25 0.008
13.00 52.52 .551 87.26 2.000
14.00 52.83 .558 61.66 2.000
14.47 53.16 .560 78.85 0.000
15.60 53.30 561 78.05 ¢.000
15.00 53.51 .564 75.62 .60
17.00 53.85 .566 73.88 .000
18.60 54.09 .568 72.76 2.008
15.90 54.23 .568 22.07 0.000
20.00 54,27 571 71,58 0.000
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COOLER: AEG LV-2343 DATE: 14-APR-88 13:58
VUGLTAGE: 108 ENGR: L HOYLE
AMBIENT: T1 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1033/0TS84 AEG SN A3047

> o . . e e s e e - —— — > —— - - o - L " -

TIHE POWER CURRENT KELVIN LOAD

2.06 75.78 .01 346.47 0.009
1.00 35.88 413 317.10 ©.080
2.00 37.e7 424 274.85 ¢.0260
3.80 3e.55 438 238.64 0.000
4.006 35.61 446 207.84 @.000
5.60 3.40 458 . 181.82 0.000
6.00 41.97 .489 158.87 2.000
7.00 43.22 .481 141.64 2.000
6.09 44 .45 .485 127.51 €.009
5.00 45.45 505 116.31 ¢.6o2
10.00 46.489 .512 187.891 0.600
11.00 47.06 .523 181.75 0.00e0
11.37 47.39 523 100.81 0.000
12.68 47.81 530 §7.15 0.000
13.00 46.71 .538 98.74 ©.9%8
14.00 49,34 .546 84.77 2.600
15.00 48.77 .550 88.22 ¢.000
15.12 48,81 .550 79.91 0.000
15,00 5@.11 .553 77.42 ¢.060
17.00 50.51 .556 75.586 ©.000
16.9¢ 50.56 .560 74.25 0.000
18.08 50.80 .562 73.26 0.000
20.00 51.92 .565 72.57 0.032

COOLIIOKWN & POWER

348 °0
~ 328 § 1
€ 308" -
S 288 'l 160
< 280 L ] 0
x 2401 e lee £
- ocat P ] m
203 b - ] Ky
w e ]
g XGQr\ e \r :49&
o wed - 1 N i v
T 4Bt N\ 1360
5 13‘3 i 1 y \\ : 3 o
Q‘ 169} i } \___ - N
L 6o 1 - jzo
- &% | 1
4ot | 3
.?B PO ¥ O U UV A ST U UV VUi W U U0 VD W U Sy VU VU W VI Gy U W U GO w - e " lo
o 5 10 13 20 23 30 3 a0
TIME (Main)
A-22




COOLER/DEWAR
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NVEQL CRYQGENLIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI Q@S DATE: 4 APR 88 14:08
VOLTAGE: 117 ENGR: H KLING
AMBIENT: 24 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD~1@33/0 DT-59¢ SBRC SN-1133

--———---—-.....-...........-..._......—.-—.--......-.........-...__-_-..-...._..-...___......—.._—-..-.-_—_......_........-..--..

TIME POWER CURRENT KELVIN LOAD
0.00 93.86 778 297.13 0.000
1.00 35.93 .428 273.54 0.000
2.00 37.03 .434 235.76 0.000
3.00 38.29 .440 199.72 0.000
4.00 39.69 .448 166.74 0.000
5.00 40,99 .456 138.80 0.000
6.00 42.27 463 115,28 0.000
6.88 43.23 .469 99,33 0.000
7.00 43.36 470 97.33 0.000
£.00 44.38 .476 83.20 0.000
8.28 44.72 417 80.08 0.000
9.00 45.34 .482 72.57 0.000
10.00 45,90 .486 B5.70 0.000
11.00 46.289 .487 61.03 9.000
12.00 46.51 . 489 57.79 0.000
13.00 486.72 490 55.65 2.000
14,00 46.79 .49 54.10 0.000
15.00 46.84 491 53.00 0.000
16.00 46.88 .491 52,22 9.000
17.00 46.98 492 51.70 0.000
18.00 46.98 492 51,31 0.000
19,00 46.99 492 51.05 2.000
20.00 465.99 .492 50.86 0.00
30.00 46.91 L 491 50.60 .000

aAasEARSESEENGSeREERER SaEhn ferr et U DL Lt 4 L1 2 L Ll g g e e YT Y Y T L DL L
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NVEOL CRYOGENIC COQLER LAE

CRYOGENIC COOLER DATA

COOLER: CTI CTI Q@S DATE: 5 APR 88 16:33
VOLTAGE: 108 ENGR: LEE
AMBIENT: 24 VERIFIED BY:

TEST: REDUCED VOLTAGE TESY HD-1033/D DT-554 SBRC SN-1133

- - - - T - ey T S S S = W Y D D T S A T S = T A S D e . L . 0 - . e T - W W W

TIME POWER CURRENT KELVIN L0AD
0.00 82.69 001 302.31 0.000
1.00 31.47 .395 278.46 2.000
2.00° - 32.54 A0 240.48 0.000
3.00 33.73 .4089 204.39 0.000
4.00 35.05 418 171,14 0.000
5.0 36.49 427 142.69 0.000
6.00 37.85 .438 118.52 0.000
7.00 38.92 444 98.82 0.000
7.10 38.98 444 98.586 2.000
8.00 39.94 451 85.40 0.002
8.45 40.44 .455 80.08 0.000
9.00 40.92 .458 74.25 0.000
19.00 41.65 .464 66.74 0.000
11,00 42.08 487 61.88 0.000
12.00 42.34 .469 58.44 0.000
13.00 42.60 AT0 S6.11 0.200
14.00 42.70 4T 54.36 0.000
15.00 42.N 472 83.13 0.000
16.00 42.87 472 §2.28 0.000
17.00 42.86 A3 S1.64 0.080
18.00 42.064 472 51.18 0.000
19.00 42.9¢4 AT 50.92 0.000
20.00 42.88 473 50.66 0.000

W e G AT LR e S e TP W T L b S5 T WSy W 4 D G S A - - - - - — - e = W . -
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CRYOGENIC COGLER DATA

COOLER: CTI @S DATE: 7-APR-86 16:17
VOLTAGE: 117 ENGR: LEE
AMBIENT: -54 C VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1@33/D SBRC SN 1133

- - 2 o > A . > D T e T s A S A > e

TIME POWER CURRENT KELVIN LOAD

—— 0 o et 0 s ot T - -

.00 86.66 738 217.8@ 0.000
1.60 33.64 .424 197.91 0.000
2.00 34.12 .426 166.93 0.000
3.00 35.18 .430 137.38 0.000
4.00 35.70 .433 110.35 0.800
4.55 36.35 .437 98.30 0.200
5.00 37.30 444 88.25 0.000
5.45 37.55 .442 79.88 0.000
5.00 37.77 . 448 70.50 0.000
7.00 39.89 .456 62.20 0.0600
8.00 40.16 . 458 83.69 0.000
5.00 40.18 .464 65.88 2.000
18.00 40.20 .461 £7.58 0.000
11.00 49.03 462 68.87 0.000
12.00 49.28 .458 £9.398 ©.000
13.00 49.1 .458 70.75 ¢.0%060
14.00 38.87 .458 T1.40 0.000
15,00 35.60 457 ’ 71.92 0.000
16.00 39.88 .458 72.37 ©.000
17.00 35.95 457 72.76 0.000
16.00 39.87 .458 73.09 0.000
19.00 38.96 4587 73.28 0.000
20.00 38.85 .458 73.54 0.000

- - o - - —— -
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wveldlL CRYOGENIC COGLER LAB
CRYOBENIC COOLER DATA
COOLER: CTI 005 DATE: 13 APR 86 11:08
VOLTAGE: 198 ENGR: LEE
AMBIENT: -54 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-133 DTS534 SBRC SN. 1133

- o - —— -
D o o e W B ot e S o 9 o e e o D o A o o e S P 0 S P S T Y e o o s W o e P T e o T i i e

TIME POWER CURRENT RELVIN LOAD
2.00 87.76 .715 213.92 0.000
1.00 30.85 .388 192.27 0.000
2.00 31.82 .396 156.70 0.000
3.00 32.59 .403 127.33 0.000
4.00 33.40 .409 100.05 0.000
4.12 33.47 410 97.87 0.000
4.97 34.34 418 : 78.40 0.000
5.00 35.36 .426 61.68 0.000
5.00 35.83 431 49.43 ¢.000
7.00 36.25 .434 33.88 0.000
6.00 36.44 .436 21,82 0.000
5.00 36.54 438 16.12 ¢.000
10.00 36.53 .436 13.85 0.000
11.00 36.68 .436 13.08 0.000
12.00 36.55 .436 13.06 0.000
13.00 36.61 437 13.33 0.000
14.00 36.63 437 13.66 0.000
15.00 36.64 437 14.11 0.000
16.00 35.63 436 14,44 0.000
17.00 36.60 436 14.76 0.000
16.00 36.71 437 15.08 0.000
15.00 36.70 437 15.41 0.000
20.00 36.87 .436 15.60 0.000
30.00 36.54 .435 17.22 .000

COOLDOWN & POWER

300 170
~ 230 [ ]
£ zeot 6@
2 248 :\ 3 o
gaep lee ¥
¥ zo0 %\ 17/
W leer ] ?
X 180 \ j4e 2
£ 148} o 1
T 120 -\/“i 138 o
§ 100 | i ¢
s@r ]
5 gal \ 20
48
2e, 3 1) 19 ze 23 3 33 ag'©
TIME (Min)
A-27




CRYOGENIC COOLER DATA

COOLER: CTI @5 DATEY 15~APR-68 18:24
VOLTABE: 1317 ENGR: LEE
AMBIENT: 71 VERIFIED BY:
TEST: REDUCED VOLTAGE TEST HD-1@33/DTS594 SBRC SN 1133
TIME POWER CURRENT KELVIN LOAD
0.09 2.67 796 351,11 0.200
1.06 36.92 433 325.45 0.000
2.00 37.91 441 284.75 ¢.000
3.00 39.00 .448 245,80 0.000
4,00 40,02 455 210,55 ¢.000
5.00 41,11 .463 179.05 0.000
6.00 42.28 471 152.61 0.000
7.00 43.21 .478 130.38 0.000
6.00 44,13 .485 113.33 0.200
§.00 44.89 .490 100.24 0.000
5.12 44.74 .491 958.33 0.000
10.90 45,30 .485 90.91 0.000
i1.80 45.95 .500 83.33 0.000
11.558 46.18 .502 50.02 0.000
12.089 46. 41 504 77.56 0.000
13.00 46.71 5086 73.87 0.009
14,00 46,93 .508 71.21 0.000
15.00 47.09 .508 £8.58 0.000
16.00 47.24 510 66.62 0.000
17.00 47.27 511 67.97 @.000
16.00 47.34 512 67.45 ©.e00
18.00 7.45 513 87.13 ©.000
20.00 47.45 512 66.93 0.9000
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1Y

. Nvedl CRYORENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI Q@5 DATE: 14-APR-B6 10:14
VOLTAGE: 108 ENGRt LEE
AMBIENT: 7 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1033 DTS84 SBRC SN.1133

T e s s o S S i i S T R 0 T S P e . T T et D D e W A g s P b G g St A A P A i S o S G e (3 Sk ke o T P P o e e S s T Py e e o St S TS T W e

TIME POWER CURRENT KELVIN LOAD
.00 73.71% .762 346.46 ¢.000
1.00 33.53 403 323.77 0.000
2.00 34.74 A1 2B83.85 0.000
c.00 35.82 439 245.15 0.0800
4.89 36.62 .428 209.83 2.000
5.00 37.80 435 179.44 0.000
6.80 38.64 <444 : 153.06 0.000
7.060 39.82 .456 131.74 0.000
6.09 40.60 464 114.37 ¢.000
9.00 41.48 470 181.54 0.000
8.8 41.62 4N 98.72 0.000
10.60 2.00 .474 82.01 0.000
11.00 42.62 480 84.69 0.000
11.80 42.94 .484 79.88 0.000
12.00 43.06 .485 78.66 0.000
13.00 43.44 .488 74.58 0.000
14.00 43.61 490 71.82 0.000
15.00 43.87 .433 70.17 0.000
16.60 43.84 .493 69.00 0.000
17.00 44.02 .435 66.28 0.000
18.00 44.14 495 67.84 0.000
18.00 44.08 .436 67.45 ©.000
20.00 44.21 - 67.19 0.000
30.00 44,17 435 66.48 . 000
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COOLER/DEWAR

CTI /| HONEYWELL
(C6983G / NVL 001)

A-30




NVEOL CRYOGENIC COQLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI CE69836 DATE: 4 APR 88 15:13
VOLTAGE: 117 ENGR: H, KLING
AMBIENT: 24 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1033/0T584-H.W. SN. NVLOG!

R 0 A - - - Y - - - -

TIME POWER CURRENT KELVIN LOAD
0.00
105.86 20.20
+ .0t 297.66 0.000

1.00 38.47 .4008 256.37 0.000
2.00 39.10 .407 213.68 0.e00
3.00 40.44 .413 178,39 2.000
4.00 41.98 424 147,48 0.000
5.00 43.34 434 122.9% ¢.000
6.00 44.388 <443 103.90 0.00d
6.28 45.28 445 99.99 d.000
7.00 46.28 .453 80.48 0.020Q
8.0 47.36 46! 80.37 2.000
g.12 47,40 .462 79.47 0.090
9.00 48.54 AT n.22 0.200
16.00 49.35 AT £5.86 Q.00
11,00 43.90 469 62.61 @.000
12.02 50.39 .483 6Q.45 Q.32
13.00 RQ.60 .488 £6.94 2.820
14.00 50.86 .409 57.92 Q.80
15.00 51.81 450 67.14 0.900
16.09 sS1.1 490 56,85 Q.00
17.09 51,33 498 56.29 ¢.220
18.90 51.81 492 §5.99 @.ea0
19.80 51.39 .491 55.87 2.q00
20.00 51.38 LASe 55.78 .83

39.00 S1.2% 494 55.89 N

P -»
na L 14 L] -»
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RVEQL CRYGGENWIC COGLER LAB

CRYOGENIC COOLER DATA

COCLER: CTI CB5836 DATE:L 5 APR 88 15:40
VOLTAGE: 108 ENGR: H KLING
AMBIENT: 24 VERIFIED BY:

VEST: REOUCED VOLTAGE TEST HL~1033/0TS94 KW SN. NULOQ)

TINE POWER CURRENTY KELVIN LOAD
0.00 93.37 .eat 301.45 ¢ o0e
1.00 33.18 .369 260.04 Q.000
2.00 34.33 378 217.55 ¢.000
3.00 35.76 39 181.91 2.000
4.00 37.18 .400 151.93 0.000
5.09 36. 7 412 126.86 ©.000
65.00 49.21 424 186.43 0.600
6.47 40.87 430 99.81 ©.200
7.00 41.64 .438 82.47 Q.00@
6.00 42.78 .446 82.18 ¢.00Q
§.28 43.04 .448 79.85 ©.900
§.00
1184.2 20.20
455 72.67 2.020
19.00 44.83 464 66.77 2.900
11,80 45 6R AT 63.22 ©.000
12.09 45.16 475 82,87 ¢.000
13.09 46.5!) 479 53.18 0.028
14.00 46.74 482 58.10 0.920
15.00 45.489 482 87.32 2.090
15.60 46.91 .482 56.77 0.920
17.08 45.98 .483 56.35 0.230
6.0 47,16 485 56,11 9..30
19,39 47.97 484 85,93 0.990
20.00 47.14 .486 55.78 0.e20
30.00 47.86 .465 65.45 LW
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NVEQL CRYOGENIC COOLER LAB
CRYOBENIC CGOLER DATAR

COOLER: CTI CTI C639836 DATE: 12~APR-88 14:30
VOLTAGE: 117 ENGR: LEE
AMBIENT: -54 VERIFIED BY:

TEST: REDUCED UOLTABE TEST HD-1833/DT-594 HW SN/NVL@@1

- — et P et S n e - -

TIME POWER CURRENT KELVIN LOAD
0.00 B3.64 007 220.56 ¢.000
1.89 26.45 . 426 176.74 0.000
2.00 37.93 417 131.59 2.002
2.97 38.7¢ 433 86.02 0.009
2.62 40.80 . 440 78.35 0.000
3.00 41.48 .452 ) 79.02 2.000
4.00 42.60@ 481 56.23 0.000
5.00 43.14 JAB4 47,87 0.000
6.00 43.48 . 465 41.85 ©.000
7.00 43.20 <461 38.78 ©.000
8.60 43.12 .465 37.45 0.000
9.00 43.24 459 36.7 ©.000
19.00 43.135 481 36.73 @.000
11,00 43.12 483 36.61 0.000
12.00 43.20 .458 36.67 @.e00
13.00 43.11 483 36.73 ¢.000
14.00 43.18 .459 36.85 0.000
15.00 43,17 . 482 36.91 0.000
16.09 43.24 . 456 37.18 0.000
17.68 43.03 .482 37.33 ¢.000
18,00 42.60 458 37.33 @.000
19,00 42.86 .458 37.69 0.0
20.90 42.75 .452 37.93 0.200

- .
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COOLER: CTI CBEB36
VOLTAGE: 186
AMBIENT: -S54

NVEQL CRYOSERIC COOLER LAB

CRYOGENIC COOLER DATA

ENBR: H KLING
VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1833/D7594 HW SN.NULOO

- - - -

DATE: 7-APR-~68 15:11

- - s 4 4 o S S B A D P e WP T

TINE POMER CURRENT KELVIN LOAD
0.00 76.07 .01 218.24 ©.000
1.00 33.28 .378 176.96 0.000
2.00 34.84 .383 133.37 0.000
2.97 36.52 AT 98.42 2.000
2.70 37.79 421 79.92 2.000
3.00 38.34 427 72.38 @.000
4.00 38.62 442 59,90 0.000
5.00 40.53 448 | 60.23 .000
5.00 40.27 448 61.35 0.000
7.00 40.16 448 61.87 @.000
8.0 40.14 445 62.37 0.000
9.0 40.06 445 62.81 0.000
19.00 40.16 445 63.16 2.000
11.00 40.12 444 63.47 0.000
12.00 39.96 44 £3.68 ¢.000
13.00 40.12 445 63.89 2.000
14,00 39.87 A4 64.02 0.000
15.00 40.05 A4 64.12 0.000
16.00 39.99 444 64.23 2.000
17.00 39.99 443 64.29 0.000
18.00 39.87 444 64.33 2.000
19.00 38.95 443 64.40 ©.000
20.08 39.96 443 64.42 0.000
. —
30.00 - 39.98 443 64.58 .889
40.00 33.54 443 64.85 2.108
q
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NVeOL CRYGGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI CB3836 DATE: 18~APR-68 14:48
VOLTAGE: 117 ENBR: LEE
ANBIENT: 71 VERIFIED BY:
) TEST: REDUCED VOLTAGE TEST HD-1833/DT 584 HW NUL@Q1
TIME POWER CURRENT KELJIN LOAD
8.00 93.34 .83 353.46 ¢.000
1.00 40.20 .422 308.50 @.000
2.00 41.48 .431 261.37 ©8.0200
3.00 43.084 442 221.64 0.0822
4.00 44.03 . &57 185.91 .02
5.08¢ 45,82 470 158,06 .o
6.02 47.86 .487 134.00 0.000
7.80 49.01 . 500 115.76 9.002
B8.00 58.08 .11 102.28 6.0006
6.28 50.38 510 99,57 G6.208
5.00 51.12 .520 93.87 0.%20
10.89 5i{.84 .827 86.45 e.g20
11.00 52.76 532 88.87 0.20@
11.18 52.72 .236 78.77 @.e0@
12,00 83.35 .547 75.67 0.002
13.00 54,87 11 72.87 2.000
14,02 54.43 .588 71.84 ©6.202
15.00 54.75 587 .14 @.e0e
16.00 54.66 .5b8 £3.48 0.000
17.00 55.82 .564 £88. 11 0.200
18.00 55.17 .5E3 68.93 @.000
15.00 55.25 .558 68.87 2.9200
22.90 g5.84 .568 68.87 9.200
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NVeOL CRYOGENIG COOLER LAB

CRYUGEMIC COOLER DATA

COOLER: LTI CBIB36 DATE: IS-APR-8B8 16:@7
VOLTABE: 188 ENGR: LEE
AMBIENT: T VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1833/DT534 SN HW-NULO®1

- -

TIME POWER CURRENT KELVIN LOAD
9.00 82.88 . 864 346.5¢4 8.0009
1.00 37.82 .405 289.95 2.000@
2.00 38.34 -423 251,50 0.000
3.00 41,28 ~Ad4 210.99 0.000
4.00 43.31 .483 175.83 ¢.000
5.00 44.74 .47% 147,30 0.00¢
6.00 46.69 .483 124,61 ¢.000
7.90 48.20 517 108.48 2.000
7.78 49.42 .530 98.27% 0.000
8.20 48.43 .532 95.92 0.000
g.00 51.0! .556 89.34 2.020
10.90 51.60 .563 83.38 ¢.000
18.63 51.98 .558 78.85 @.600
11.00 52.52 .587 77.98 ¢.000
12.60 53.73 574 74.28 ©.000
13.89 53.68 .588 72.38 o.000
14,28 §3.85 .568 71.28 o.000
15.00 53.86 .586 70.68 0.%20
16.09 £3.85 .586 76.26 ©.000
17.00 §3.92 .568 7¢.88 2.200
18.0Q 54.00 .588 69.86 0.000
19.00 54.53 586 §3.84 @.0ee
20.00 54.46 .582 64.84 0.000
30.02 £4.68 .582 £8.96 .080

40.00 54.04 1.1 70.14 .00
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COOLER/DEWAR

CTI/ TI
(C6979E / 15138)
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NVECL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI CE878E DATE: 4 APR 88 15:57
VOLTAGE: 117 ENGR: H. KLING
AMBIENT: 24 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1033/ DT-594 TI SN-15138

- - - - ——— W . - o = e - - - =

TIME POWER CURRENT KELVIN LOAD
0.00 86.06 .794 297.00 0.000
1.00 40,12 444 263.654 0.000
2.00 41,36 L4582 221.87 0.000
3.00 42.48 .459 186.97 2.000
4.00 44,22 .470 157.40 0.000
5.00 45.45 .476 133.67 0.000
6.00 47,02 .488 114.98 0.000
7.00 48.43 .496 102.03 0.000
7.28 48,55 .4587 99.36 0.000
8.00 49,27 .502 92.33 0.000
9.00 50.489 1t 84.69 0.000
10.00 50.88 513 80.26 ©.000
10.13 51.02 .513 80.92 ©.000
11.00 51,31 .518 78.01 0.000
12.00 51.68 .518 76.29 0.000
13.00 S1.73 .518 74.93 0.000
14.00 51.80 529 73.99 0.000
15.00 51.93 .5i8 73.28 e.000
16.00 51.895 518 72.7% ©.000
17.00 51,886 .520 72.39 0.020
18.00 51.85 521 72.09 0.000
19.00 51.99 . 521 71.86 0.000
20.00 : 51.84 .520 .74 2.000
30.00 G2.14 ' .520 71.27 0.000
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COOLER: CTI
VOLTAGE: 108
AMBIENT: 24

NVEQL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

Ce875E

DATE: B AFR 11:02
ENGR: H KLING
VERIFIED BY:

TEST: REDUCED VOLTAGBE TEST HD-1@033//DT584 TI SN. 15138
TIME POWER CURRENT KELVIN LOAD
6.00 84,21 .00t 292.18 0.000
1.00 34.79 413 259.26 0.000
2.00 36,06 .421 217.32 0.000
3.00 37.47 A3 182.42 0.000
4.00 38.18 444 182.96 0.000
5.00 40.6¢ 454 128.895 0.000
£.00 42.26 466 111.96 @.000
6.87 43.53 .476 89,31 0.000
7.00 44 .58 484 89.66 0.000
8.00 45,82 .4895 82.80 0.0020
6.680 46 .42 .498 79.88 0.0m%0
9,00 46.47 .498 79.31 0.88C
16.00 46.95 .502 77.18 Q.00
11.29 47.22 .503 75.47 0.000
12.00 47.42 507 74.186 ¢.200
13.00 47.56 .506 73.22 0.000
14,00 47.61 .57 72.57 6.800
15.00 47.67 .51Q T72.04 0.000
16.00 47.85 .508 71.82 0.000
17.00 48,16 . 512 71.38 ©.000
18.00 48.05 510 7,18 Q.06
19.€9 48.03 813 79.87 9.000
20.00 47.92 51t 70.81 0.000
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NVEOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI CB87SE DATE: B-APR-B8 15:04
VOLTABE: 117 ENGR1 L HOYLE
AMBIENT: -54 VERIFIED BY!

TEST: REDUCED VOLTAGE TEST HD~1833/DTS554 TI SN: 15138

TIME POUWER CURRENT KELVIN LOAD
0.09 84,31 .Bze 205.43 0.0600
1.00 45.68 .496 172.24 0.000
2.00 : 46.48 .503 132.85 0.000
3.00 47 .14 .507 102.68 0.000
3.18 48.88 .506 98.65 ©.000
4.00 47.51 517 82.80 2.000
4.28 48.20 .519 78.58 0.000
5.00 49.58 .523 72.83 0.000
6.00 49,89 .523 66.96 ¢.oe0
7.00 51.48 .519 66.83 0.000
6.00 45.18 .524 65.68 0.000
5.00 50.65 .526 65.58 ¢.000
10.00 50.45 .528 85.41 0.000
11.00 51.88 .534 65.23 2.000
12.00 50.69 831 8s.11 0.000
13.00 48.54 518 65.00 @.000
14.00 48.51 .521 64.94 0.000
15.00 50.40 .523 64.94 0.000
16.@0 48.82 521 64.94 ©.000
17.00 48.07 524 64.88 €.200
18.00 48,97 .518 64.88 @.000
19.00 48.37 .518 64.88 e.000
20.00 48,32 517 64.68 0.000
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NVEOL CRYGGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI CBBTIE DATE: 7-APR-88 18:21
VOLTAGE: 198 ENGR: H KLING
AHBIENT: -S54 VERIFIED BY:

TEST: REDUCED VOLTAGE TEST HD-1033/DTSS4 TI SN.15i38

- s -

- -~ o - - - - - - - T - o > Y — —

TIME FOWER CURRENT KELVIN LOAD
0.00 86.08 .B1¢ 217.85 0.000
1.00 358.07 .455 185.91 0.009
2.00 " 39.64 . 487 147,18 ¢.000
3.00 48.51 .456 117.23 0.000
3.78 41.33 467 88.78 0.000
4.00 42.90 481 85.48 0.0600
5.00 43.67 .487 81.38 0.0200
5.20 42.64 477 79.73 0.000
£.00 43.58 483 73.28 0.000
7.80 43.38 .486 68.37 9.000
6.00 44.21 .488 67.89 0.000
9.00 44.60 .483 67.07 0.000
10.60 44.82 484 66.77 0.000
11.08 4.7 493 67.07 0.000
12.00 44.69 486 67.60 0.000
13.00 44.99 497 68.18 0.000
14.00 44.82 486 66.66 0.600
15.09 44.88 434 63.08 0.000
16.00 44.70 486 68.31 0.000
17.00 44.5) 481 68.55 0.000
168.00 44.77 .492 69.67 8.000
19.00 44.85 .485 68.78 0.002
20.00 44.78 .485 69.85 0.000
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KVEGL CRYOBENIC C

OLER LAB

(=]

COOLER: CYI CBBTSE DATE: 19-AFR-88 14:13
VOLTAGE: 117 ENGR: LEE
AMBIENT: 71 VERIFIED BY:

TEST: REDUCED VOLTASBE TEST HD-1033/DT5S94 TI SN 15138

T s S 2 B ok ks o D B T 7 e by T P S . e s S T, e D e S e W A M i G T T T W > Y - D T S Y " s s S W W B W ek s W

TIME POWER CURRENT RELVIN LGAD
¢.60 89.18 . 001 345,45 9.069
1.00 42,39 <483 307.65 2.000
2.00 42.87 .467 261.27 0.9009
3.00 43.55 .475 223,08 ¢.008
4.00 45,00 .484 181.17 .000
5.6@ 46.73 4585 164.55 ©.000
6.80 48.21 513 143.08 0.000
7.00 48.45 517 126,22 0.000
6.00 56.28 .530 113.88 ©.000
8.00 51.13 .538 104,87 0.000
8.80 51.74 .545 98.80 . 0.000
10.00 51.84 .546 98.65 0.000
11.00 52.486 551 84.10 0.000
12.80 53.17 .560 90.43 0.000
13.09 £3.68 .564 87.30 0.000
14.20 53.96 .564 85.52 ©.020
15.00 54.31 .570 84.34 0.000
16.00 54.46 571 83.63 3.000
17.00 54.78 574 83.16 0.000
18,00 54.80 576 62.80 0.000
18.00 54.75 573 62.56 0.920
23.00 54.80 573 82.27 0.000
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RVEQL CRYGBEMIC COGLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI Cae78c DATE: 15~APR-86 17:20
VOLTAGE: 108 ENGR: LEE
AMBIENT: 71 VERIFIED BY:
TEST: REDUCED VOLTAGE TEST HD-1033/0T584 TI SN 15136
TIME POWER CURRENT KELVIN LOAD
0.00 78.20 .823 342.43 2.000
1.00 38.37 444 304.04 0.000
2.00 40.02 .453 256.77 ¢.000
3.00 41,42 4867 217.08 ¢.e00
4,00 42.98 .480 183.54 ?.200
.00 44,16 .480 165.98 6.620
.00 45.67 .508 135.82 0.000
7.00 46.89 .519 129.72 0.000
8.00 48.05 .528 19E. 88 0.008
5.00 48.98 .537 102.93 0.003
9.37 43,09 .542 99.86 0.000
10.00 49,58 .548 96.53 2.e00
11.008 ga.20 .583 §2.58 e.820
12.00 50.45 .587 89.19 9.060
13.00 50.87 564 86.76 ©.020
14.00 51,28 .568 85.29 0.000
15.080 51.64 571 84.40 2.000
16.00 51.71 574 83.81 8.000
17.00 §1.92 57 83.45 ©.009
16.080 82.21 572 83.16 ¢.00@
19.80 g2.28 572 83.04 0.08009
20.8¢ g52.21 580 82.98 0.220
30.00 852.58 RYE 82.74 209
. &8 P R
340 COOLIDNOKN OWE 20
~ 320 1
-E s I
< 8o _ i 3
¥ 240 i i s ¥
~ 220 gl 1 9
W 280 L ]
& 160} j4% 2
P weot ] &
¢ 140} b R
& 20 b j3%% 9
100 t i -~
2; -t | i20
- 63} b
ap} ]
e ) 10 1 1) 2 30 CT) @'l
TINE (HMin)
A4)




APPENDIX B
RESTART DATA

B-1




COOLER/DEWAR

AEG  AEG
(LV-2528 / A2516)




RESTART TEST

COOLER MANUFACTURER AEC

DEWAR MANUFACTURER
DIODE CALIBRATION 297K
AMBIENT TEMPERATURE _ 23° ¢

S/¥ _LY-2528

S/% _A2%6

L.Q.E{a_'” 3K

DATA WHEN DEWAR DIOVE REACHES 75K (L.0597 V)

INPUT VOLTAGE U7  vao)

CURRENT 200 . AP
PCWER 4L6uﬂﬁi WATTS
RESTART TEST
CYCLE 1
OFF 2 SEC

RXSTART WITHIN 3 SEC
TIME REQUIRED TO RESTART

CYCLE 2

OFF 2 SEC

RESTART WITHIN 8 SKC
TIME REQUIRED TO RESTART

CICLE 3
OFF 3 SKC
RESTART WITHIN 9 SKC
TIME REQUIRED TO RESTART

CYCLE 4
OFF 2 SKC
RESTART WITHIN 0 SEC
TIME REQUIRED TO RESTARY

CYCLE 8
orr 2 SEC |
BESTART WITHIN 3 SEC
TIME REQUIRED TO RESTART

B-3

C el
” YES

I a

YES ___ No

S
S -
Yl
S YRS
#

ol
X YES

Vel
o Yts

NO

| (3]

A Y

J—

NO




RESTART TEST

COOLER MANUFACTURER _AEG S/N _IN-2k28
DEWAR MANUFACTURER AEGQ s/N _A%5l6

DIODE CALIBRATION  .&97(L 297K LOSG 77.3K
AMBIENT TEMPERATURE _23° ¢C

DATA WHEN DEWAR DIODE REACHES 75K (L0597 W)
INPUT VOLTAGE  _IO® . V(AC)
CURRENT 2482  AMPS
POWER _82.7 WATTS

RESTART TEST

CYCLE 1

OFF 2 SEC '

RESTART WITHIN 5 SEC 3~ YES ___ NO

TIME REQUIKED TO RESTART i SEC
CYCLE 2

OFF 2 SEC e

RESTART WITHIN 5 SEC 3~ YES __ HO

TIME REQUIRED TO RESTART  _1  SEC
CYCLE 3

OFF 2 SEC =

RESTART WITHIN 8 SEC 3~ YES ___ WO

TIME REQUIRED TO RESTART  __| SEC
CYCLE 4

OFF 2 SEC o

RESTAKT WI™HIN 8 SEC ¥~ YES ____ NO

TIME REQUIAZD TO RESTART  _J)___ SEC
CYCLE 5

OFF 2 SEC o

RESTART WITHIN & SEC . 3~ VES ___ MO

TIME REQUIRED TO RESTART L. sgC

B4




RESTART TEST

COOLER MANUFACTURER 222 S/N ;_y-ziga

DEWAR MANUFACTURER s/N _A2%16

DIODE CALIBRATION .@&S7& 297K .05&  77.3K
AMBIENT TEMPERATURE =—%4° ¢

DATA WHEN DEWAR DIODE REACKES 78K (LO997 W)
INPUT VOLTAGE _UJ V(AC)
CURRENT AMPS
POWER WATTS

RESTART TEST

CYCLE 1
OFF 2 SEC
RESTART WITHIN S SEC ¥~ YES ___ NO
YIME REQUIRED T0O RESTART ] SEC
CYCLE 2
OFF 2 SEC 2
RESTART WITHIN 5 SEC x” YES ___NO
TIME REQUIRED TO RESTART _L____ SEC
CYCLE 3
OFF 2 SEC [Vl
RESTART WITKIN 3 SEC 1~ YES __ NO
TIME REQUIRED TC RESTART _ L SEC
CYCLE 4
OFF 2 SKC A
RESTART WITHIN 8 SEC =~ YES ____ %O
TIME REQUIRKED TO RESTART 1. SEC
CYCLE 3
OFF 2 SEC NPt
RESTART WITHIN 5 SEC ¥~ YES ___ NO

TIME REQUIRED TO RESTART i SEC

B-5




RESTART TEST

COOLER MANUFACTURER A G S/N LV- zzag
251

DEWAR MANUFACTURER S/N

DIODE CALIBRATION ._ﬁa:zg_ 287K 1.056 77.3K
AMBIENT TEMPERATURE =54° ¢

DATA WHEN DEWAR DIODE REACHES 75K (1.0%97 V)
INPUT VOLTAGE _108  v(AC)
CURRENT 483  AMPS
POWER 428  WATTS

RESTART TEST

CYCLE 1
OFF 2 SEC e
RESTART WITHIN § SEC ” YES NO
TIME REQUIRED TO RESTART i SEC
CYCLE 2
OFF 2 SEC o
RESTART WITHIN 5 SEC 3~ YES ___NO
TIME KEQUIRED TO RESTART _ |  SEC
CYCLE 3
OFF 2 SEC Ve
RESTART WITHIN 3 SEC 3~ YES ___ NO
TIME REQUIRED TO RESTART _ | _ SEC
CYCLE 4
- OFF 2 SEC (Vs
RESTART WITHIN 8 SEC \e~ YES ___ NO
TIME BEQUIRED TO RESTART _ | SEC
CYCLE S
OFF 2 SEC RV
RESTART WITHIN S SEC e~ YES ___NO

TIME REQUIRED TO RESTART 1 SEC




RESTART TEST

COOLER MANUFACTURER AEG s/N LV-282
DEWAR MANUFACTURER S/N
DIODE CALIBRATION 297K LOSE 77.3K

AMBIENT TEMPERATURE 11 ¢

DATA WHEN DEWAR DIODE REACHES 75K (1.0997 V)
INPUT VOLTAGE {7 vwo)

CURRENT AMPS
POWER WATTS

RESTART TEST

CYCLE 1

OFF 2 SEC o

RESTART WITHIN 5 SEC W~ YES ___ NO

TIME REQUIRED TO RESTART ] SEC
CYCLE 2

OFF 2 SEC -

RESTART WITHIN 5 SEC ” YES ____NO

TIME REQUIRED TO RESTART I SEC
CYCLE 3

OFF 2 SEC e

RESTART WITHIN S SEC 1 YES ___ NO

TIME REQUIRED TO RESTART 1 SEC
CYCLE 4

OFF 2 SEC e

RESTART WITHIN 8§ SEC e~ YES N0

TIME REQUIRED TO RESTART __| _ SEC
CYCLE S

OFF 2 SEC e

RESTART WITHIN 5 SEC 3\~ YES ___ NO

TIME REQUIRED TO RESTART -\ SEC

B-7




RESTART TEST

COOLER MANUFACTURER _ AB(; s/N _L\-2518
DEWAR MANUFACTURER AEG S/N _AZ8\G

DIODE CALIBRATION  .@97(k 297K LOBG  77.3K
AMBIENT TEMPERATURE _ J1° C

DATA WHEN DEWAR DIODE REACHES 75K (1.0%97 V)

INPUT VOLTAGE LIOB  V(AC)
CURRENT > AMPS
POWER 46,91 WATTS

RESTART TEST

CYCLE 1

OFF 2 SEC [t

RESTART WITHIN 5 SEC »” YES __ NO

TIME REQUIRED TO RESTART | SEC
CYCLE 2

OFF 2 SEC Vet

RESTART WITHIN 5 SEC Ae” YES ____ NO

TIME REQUIRED TO RESTART | SEC
CYCLE 3

OFF 2 SEC

RESTART WITHIN 5 SEC

VA
» YES ___ NO

TIME REQUIRED TO RESTART _| _ _ SEC
CYCLE 4
OFF 2 SEC A
RESTART WITHIN 8 SEC 3~ YES ___ NO
TIME REQUIRED TO RESTART _3 _ SEC
CYCLE &
OFF 2 SEC L
RESTART WITHIN 5 SEC ” YES ___ NO
TIME REQUIRED TO RESTART  _ | SEC

B8




COOLER/DEWAR

AEG /| AEG
(LV-1945 / A2754)

B-9




RESTART TEST

COOLER MANUFACTURER _ AEG S/N _L\/-1948
DEWAR MANUFACTURER AEG S/N _A271%4

DIODE CALIBRATION 210058 297K LO8(( 77.3K

AMBIENT TEMPERATURE __ 23 C

DATA WHEN DEWAR DIODE REACHES 75K (LOSYT V)
INPUT VOLTAGE  _LI7 _ V(AC)
CURRENT 2615 _ AMPS
POWER 4R 28 WATTS

RESTART TEST

CYCLE 1

OFF 2 SEC hg

RESTART WITHIN 8 SEC 3~ YES ___NO

TIME REQUIRED TO RESTART " SEC
CYCLE 2

OFF 2 SEC v

RESTART WITHIN 5 SEC \~ YES ___ NO

©IME REQUIRED TO RESTART i SEC
CYCLE 3

OFF 2 SEC <

RESTART WITHIN 8 SEC e~ YES ___ NO

©IME REQUIRED TO BESTART  _L .. SEC
CYCLE 4

OFF 2 SKC R

RESTART WITHIN 8 SKC "\ YES ___ MO

TIME REQUIRED TO RESTART  _1_.__ SEC
CYCLE S

or¥ 2 SEC e

RESTART WITHIN 8 SEC 2 YES ___ NO

TIME REQUIRED TO RESTART  _.1.__ SEC

B-10




RESTART TEST

COOLER MANUFACTURER _AEG

DEWAR MANUFACTURER _ABG
DIODE CALIBRATION L1008 297K
AMBIENT TEMPERATURE _ 23 ¢

S/N LV~
S/N

L.Q%¢ 77.3K

DATA WHEN DEWAR DIODE REACHES 75K (1.0%97 V)

INPUT VOLTAGE V(aC)
CURRENT AMPS
POWER A WATTS

RESTART TEST

CYCLE 1
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE ¢
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO KRESTART

CYCLE 8
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

e
y»” YES NO
| SEC

B VA
2 YES ___ NO
A §EC

-
\” YES ___ NO
L SEC

o
3~ YES ___ MO
1 SEcC

VA
A~ YES ____ N0
1 SEC



RESTART TEST

COOLER MANUFACTURER _ AEG
DEWAR MANUFACTURER _ABG
DIODE CALIBRATION JQOT 297K
AMBIENT TEMPERATURE ~—94° ¢

S/N [V=
S/N
LO%6 77.3K

DATA WHEN DEWAR DIODE REACHES 75K (1.0997 W)

INPUT VOLTAGE 117 V(AC)
CURRENT A44  amPs
POWER 32913 WATTS

RESTART TEST

CYCLE 1
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC
RESTART WITHIN S SEC
TIME REQUIRED TO RESTART

CYCLE 4
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE ¢
OFF 2 SEC
RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

B-12

>
3” YES ___NO
-t SEC

e” YES ___ NO
—1__ SEC

e
A YES ___ ¥O
i SEC

Je= YES [

| SEC

" YES NO

Sv———

| SEC



RESTART TEST

COOLER MANUFACTURER A G
DEWAR MANUFACTURER

DIODE CALIBRATION J_ng_ 297K
AMBIENT TEMPERATURE _=54°C

S/N \\N=-1945

DATA WHEN DEWAR DIODE REACHES 75K (L.O597 V)

INPUT VOLTAGE V(AC)
CURRENT AMPS
POWER 28.%23 waTTS

RESTART TEST
CYCLE 1

OFF 2 SEC

RESTART WITHIN S SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIN S SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 4
OFF 2 SKEC
RESTABT WITHIN S SEC
TIME BREQUIRED TO RESTART

CYCLE S
OFF 2 SEC
RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

B-13

VA
2 YES ___ NO
_1___ SEC

2 YES ___ NO
e SEC

I VA
3’ YES ___ NO

S
e YES ___ MO
L SEC

v
¥~ YES ___ NO
1 SEC



RESTART TEST

COOLER MANUFACTURER _AEG
DEWAR MANUFACTURER

DIODE CALIBRATION 7005 207K
AMBIENT TEMPERATURE __J(° C

s/H _LN- ]34-_5.
_A27%4

S/N
LO%a 77.3K

DATA WHEN DEWAR DIODE REACHES 75K (l.0%97 V)

INPUT VOLTAGE 1177 V(AC)
CURRENT 1569  AMPS
POWER 54.65 WATTS

RESTART TEST

CYCLE 1
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIN S SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC
RESTART WITHIK S SEC
TIME REQUIRED TO RESTART

CICLE 4
OFF 2 SEC
RESTART WITHIX 8 SEC
TIME REQUIRED TO RESTART

CYCLE S
OFF 2 SEC
RESTART WITHIN S SEC
TIME REQUIRED TO RESTART

B-14

I P
= YES ___ NO
1 SEC

=
1 YES NO
L SEC

S YES ___ NO
_1____ SEC

VA
Je” YES ___ NO
L SEC

.
2~ YES ____ NO
1 SEC

-t



RESTART TEST

COOLER MANUFACTURER _AEG
DEWAR MANUFACTURER AEG
DIODE CALIBRATION  I0OQ% 297K
AMBIENT TEMPERATURE _ 7|°® ¢

S/N LV~
S/N
L1056 77.3K

DATA WHEN DEWAR DIODE REACHES 785K (1.O597 V)

INPUT VOLTAGE O V(AC)
CURRENT SR8 ANPS
POWER 53 .47 WATTS

RESTART TEST

CYCLE 1
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 4
OFF 3 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE S
OFF 2 SEC
RESTART WITHIN 3 SEC
TIME REQUIRED TO RESTART

B-1§




COOLER/DEWAR

AEG /| AEG
(LV-2349 | A3047)

B-16




RESTART TEST

COOLER MANUFACTURER AEG S/N Z\I-gzg

DEWAR MANUFACTURER S/N
DIODE CALIBRATION . 297K LO8G 77.3K
AMBIENT TEMPERATURE * ¢

DATA WHEN DEWAR DIODE REACHES 75K (1.O0397 W)
" INPUT VOLTAGE  _Jll7  V(AC)

CURRENT 2803  AMPS
POWER 4672 waTTS
RESTART TEST
 CYCLE 1 .
OFF 2 SRC
RESTART WITHIN 8 SEC f YES NO
TIME REQUIRED TO RESTART ] SEC
CYCLE 2 | 4
OFF 3 SEC g
RESTART WITHIN 8§ SEC 3 YES ___ NO
TIME RRQUIRRD TO BRSTART _J ___ SKC
CYCLE 3 |
orr 2 SEC : R
RESTART WITHIN 8 S30 S YRS ___ WO
TIME REQUIRED 7O RESTART  _1 _ SKC
CYOLE 4
OFF 2 SKO v
RESTART WITHIN 8 SKC e YAB ¥O
TINE BEQUIRKD TO KESTASY ) SEiC
oYCLE 8 |
oFre 3 SEC e
RESTART WITHIN 3 SKC Oe” YRS ____ MO

¢IME REQUIRED TO RESTART  _ )\ _ SEC

B-1?




RESTART TEST

COOLER MANUFACTURER _A_E@___
DEWAR MANUFACTURER

DIODE CALIBRATION

AMBIENT TEMPERATURE

m 297K
23° ¢

s/N LV-23
S/N

LO%G 77.3K

DATA WHEN DEWAR DIODE REACHES 75K (1.OB97 W)

INPUT VOLTAGE
CURRENT
POWER

RESTART TEST

CYCLE 1
OFF 2 SEC

(]

V(AC)
"AMPS
WATTS

RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC

RESTART WITHIN § SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC

RESTART WITHIN 3 SEC
TIME REQUIRED TO RESTART

CYCLE 4
OFF 2 SEC

RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 5 -
OFF 2 SEC

RESTART WITHIN S5 SEC
TIME REQUIRED TO RESTART

B-18




RESTART TEST

- COOLER MANUFACTURER AEQ S/N _LV-2349
DEWAR MANUFACTURER AEG S/N _AZRD4T

DIODE CALIBRATION  .]0O29 207K L.O%G  77.3K
AMBIENT TEMPERATURE =540 ¢

DATA WHEN DEWAR DIODE REACHES 75K (10597 W)
INPUT VOLTAGE 117 vo)
CURRENT 315 AMPS
POWER AL BB WATTS

RESTART TEST

CYCLE 1

OFF 2 SEC e

RESTART WITHIN § SEC 1~ YES ___ NO

TIME BEQUIRED TO RESTART ) SEC
CYCLE 2

OFF 2 SEC =’

RESTART WITHIN 5 SEC 1~ YES ___ NO

TIME REQUIRED TO RESTART ! SEC
CYCLE 3

OFF 2 SEC e

RESTART WITHIN 5 SEC A~ YES ___ NO

TIME REGUIRED TO RESTART  _j ___ SEC
CYCLE ¢

OFF 3 SEC A

RESTART WITHIN & SEC 1 YES ___ NO

TIME REQUIREL TO RESTART  _)  SEC
CYCLE 5

OFF 2 SEC A

RESTART WITHIN & SEC e~ YES ___ O

TIME REQUIRED TO RESTART 4 SEC

B-19




RESTART TEST

COOLER MANUFACTURER AE_@ S/N LV- 2342

DEWAR MANUFACTURER s/N _A3047
DIODE CALIBRATION .1ng 297K LO%&  77.3K
AMBIENT TEMPERATURE _=%4°% ¢

DATA WHEN DEWAR DIODE REACHES 75K (l.0§97 V)
INPUT VOLTAGE |08  V(AC)
CURRENT 508 AMPS
POWER 4428 WATTS

RESTART TEST

CYCLE 1

OFF 2 SEC '

RESTART WITHIN 5 SEC W~ YES ___ NO

TIME REQUIRED TO RESTART | SEC
CYCLE 2

OFF 2 SEC e

RESTART WITHIN 5 SEC 7 YES NO

TIME REQUIRED TO RESTART 1__ SEC
CYCLE 3

OFF 2 SEC v

RESTART WITHIN 3 SEC e YES ___NO

TIME REQUIRED TO RESTART  __1__ SEC
CYCLE 4

OFF 2 SEC W

RESTART WITHIN 8 SEC e YES ___ MO

TIME REQUIRED TO RESTART  _ | SEC
CYCLE 5

OFF 2 SEC N

RESTART WITHIN 5 SEC W~ YES ___ N0

TIME REQUIRED TO RESTART 1. SEC




RESTART TEST

COOLER MANUFACTURER _AEG
DEWAR MAMUFACTURER

DIODE CALIBRATION 7029 297K
AMBIENT TEMPERATURE ___7J° C

S/N _LV-2349
S/N _ABDET
LOBp 77.3K

DATA WHEN DEWAR DIODE REACHES 7SK (L.O%97 W)

INPUT VOLTAGE 117 V(AC)

CURRENT 288]  AMPS
PGWER jﬁ;:L_ WATTS
RESTART TEST
CYCLE 1
OFF 2 SEC

RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIN § SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 BEC
RESTART WITHIN 8 SEC
TIME REQUIRED TC RESTART

CYCLE ¢
OFF 3 SEC
RESTART WITHIN 8 SEC
TIME BREQUIRED TO RESTART

CYCLE 8
OFF 3 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED 70 RESTART

B-21

»” YES ___NO
N SEC

e~ YES __ NO
L ___ SEC

Je YES ____ NO
_L___ SEC

-
A~ YES ___ NO
1  SEC

BV
3~ YES ___ NO
1\ . SEC




RESTART TEST

COOLER MANUFACTURER AEG S/N -2
DEWAR MANUFACTURER AEG S/N

DIODE CALIBRATION qu 297K LOSé& 77.3K
AMBIENT TEMPERATURE _ 71° ¢

DATA WHEN DEWAR DIODE REACHES 75K (1.O%97 V)
INPUT VOLTAGE 1IOB_ V(AC)
CURRENT 548 AMPS
POWER 49.2 WATTS

RESTART TEST

CYCLE 1

OFF 2 SEC -

RESTART WITHIN § SEC 3 YES ¥O

TIME REQUIRED TO RESTART 1 SEC
CYCLE 2

OFF 2 SEC e

RESTART WITHIN 5 SEC e~ YES ___ NO

TIME REQUIRED 7O RESTART _ [ _ SEC
CYCLE 3

OFF 2 SEC e

RESTART WITHIN 5 SEC 3 YES N0

TIME REQUIRED TO RESTART _ | SEC
CYCLE 4

OFF 3 SKC e

RESTART WITHIN 8 SEC 3e” YES ____NO

TIME REQUIRED TO RESTART _ | SEC
CYCLE 5

OFF 2 SEC

RESTART WITHIN 8 SEC _.gfrss .

TIME REQUIRED TO RESTART A SEC
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COOLER/DEWAR

CTICS / SBRC
005 / 1133)
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RESTART TEST

COOLER MANUFACTURER _(CT| S/N _$S005
DEWAR MANUFACTURER SBRC S/N

DIODE CALIBRATION 297K 1.08& 77.3K
AMBIENT TEMrERATURE ° ¢

DATA WHEN DEWAR DIODE REACHES 75K (1.O5% V)
INPUT VOLTAGE V(AC)
CURRENT AMPS
POWER WATTS

RESTART TEST

CYCLE 1
OFF 2 SEC e
RESTART WITHIN § SEC 3~ YES ___ NO
TIME REQUIRED TO BRESTART  _| ___ SEC
CYCLE 2
OFF 2 SEC s
RESTART WITHIN 5 SEC e YES ___ NO
TIME REQUIRED TO RESTART  _| ___ SEC
CYCLE 3
OFF 2 SEC de
RESTART WITHIN 5 SEC Je YES ___ NO
TIME REQUIRED TO RESTART  _J____ SEC
CYCLE ¢
OFF 2 SEC o
RESTART WITHIN 8 SEC 2 YES ___ %0
TIME REQUIRKD TO RESTART  _J SEC
CYCLE S
OFF 3 SEC o
RESTART WITHIN 5 SEC YES ___ NO

TIME REQUIRED TO RESTAST  _1__ __ SEC

B-24




RESTART TEST

COOLER MANUFACTURER _ CT|
DEWAR MANUFACTURER SBRC
DIODE CALIBRATION  _7170 297K
AMBIENT TEMPERATURE _23° ¢

S/N _CS008
S/N “iﬁ
1056 77.3K

DATA WHEN DEWAR DIODE REACHES 75K (1.O%96 V)

INPUT VOLTAGE V(AC)
CURRENT . AMPS
POWER 39.9  WATTS

RESTART TEST

CYCLE 1
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME BEQUIRED TO RESTART

CYCLE 4
OFF 2 SEKC
RESTART WITHIN 8 SKEC
TIME REQUIRED TO RESTART

CYCLE 8
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

B-2§

é YES NO

1 sEc

™~
4 YES ___XNO
o SEC

é YES NO

1L SEC

D
ez YES )
L sEc

<
Je YES ____ NO
| SEC




RESTART TEST

COOLER MANUFACTURER cTi
DEWAR MANUFACTURER

DIODE CALIBRATION 170 297K
AMBIENT TEMPERATURE =54° ¢

S/N _CSO05
s/N _1133
.05 77.3K

DATA WHEN DEWAR DIODE REACHES 75K (1.05%6 V)

INPUT VOLTAGE U7 __ vao)
CURRENT .44{  AMPS

POWER 3766 WATTS

RESTART TEST

CYCLE 1
OFF 2 SEC
RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIN § SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME BREQUIRED TO RESTART

CYCLE 4
: OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC
RESTART WITHIN S SEC
TIME REQUIRED TO RESTART

E YES NO

1L SEC

v’ YES ___ NO
I SEC

-
\” YES ___ NO
i SEC

V=
A~ YES ___ WO
] SEC

A
\” YES ___ NO
1 ___ SEC



RESTART TEST

COOLER MANUFACTURER _CTI s/N _CS00S
DEWAR MANUFACTURER SBABRC s/N _1133
DIODE CALIBRATION SUTD 297K .O%& 77.3K
AMBIENT TEMPERATURE _—8B4°® ¢

DATA WHEN DEWAR DIODE REACHES 75K (1.O59¢ V)

INPUT VOLTAGE V(AC)
CURRENT AMPS
POWER 35.0] WATTS

RESTART TEST

CYCLE 1

OFF 2 SEC é_

RESTART WITHIN S5 SEC YES ____ NO

TIME REQUIRED TO RESTART __j  SEC
CYCLE 2

OFF 2 SEC .

RESTART WITHIN 5 SEC A YES ___ NO

TIME REQUIRED TO RESTART 1 SEC
CYCLE 3

OFF 2 SEC vz

RESTART WITHIN 8 SEC & YES ___ MO

TIME REQUIRED TO RESTART  ___{__ SEC
CYCLE 4

OFF 2 SXC : x

RESTART WITHIN 8§ SEC A YES ___ NO

TIME REQUIRED TO RESTART  ___| _ SEC
CYCLK 3

OFF 2 SEC

RESTART WITHIN § SEC 52 YES ___ %O

TIME REQUIRED TO RESTART el . SEC




RESTART TEST

COOLER MANUFACTURER _CTi S/ CS005
DEWAR MANUFACTURER _SBRC S/N _\

DIODE CALIBRATION 1110 297K LOSe 77.3K
AMBIENT TEMPERATURE _ ]|® C

DATA WHEN DEWAR DIODE REACHES 75K (1.0996 V)
INPUT VOLTAGE 112 V(AC)

CURRENT -% AMPS
POWER ©.7 WATTS

RESTART TEST

CYCLE 1

OFF 2 SEC st

RESTART WITHIN 8 SEC 2= YES ___ NWO

TIME REQUIRED TO RESTART L___ SEC
CYCLE 2

OFF 2 SEC k::

RESTART WITHIN % SEC e~ YES ___ NO

TIME REQUIRED TO RESTARY _ | _ SEC
CYCLE 3

OFF 2 SEC -

RESTART WITKIN 8 SEC 1 YES ___ MO

TIME REQUIRED TO RESTART 1 SEC
CYCLE 4

OFF 2 SEC e

RESTART WITHIN 8 SEC 3~ YES ___ N0

TIME BEQUIRED TO RESTART  _ 3y _ SEC
CYOLE 5

OFF 2 SEC R

RESTART WITHIN 8 SEC e~ YES ___ MO

TIME REQUIRED TO RESTART i SEC
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RESTART TEST

COOLER MANUFACTURER CTi S/N _COo08

DEWAR MANUFACTURER SBARC S/N _1133
DIODE CALIBRATION 1170 297K LO%G 77.3K
AMBIENT TEMPERATURE _7]° ¢

DATA WHEN DEWAR DIODE REACHES 75K (1.0%96 V)
INPUT VOLTAGE V (AC)
CURRENT . AMPS
POWER WATTS

RESTART TEST

CYCLE 1
OFF 2 SEC A
RRSTART WITHIN 5 SEC A~ YES ___ NO
Ti¥E REQUIRED TO RESTART i SEC
CYCLE 2
OFF 23 SEC . 3
RESTART WITHIN § SEC Je” YEB ____ NO
TIME REQUIRED TO RESTART -4 SEC
CYCLE 3
OFF 2 SEC N V-
RESTART WITHIN 8 SEC Je= YES __ NO
TIME REQUIRED TO RESTART -t SEC
CYCLE 4
OFF 3 SEC Vo
RESTART WITHIN 8 SEC e YES ___ WO
TIME REQUIRED TO RESTART ... SEC
CYCLK 8 : -
OFF 2 SEC ~ V- A
RESTART WITHIN 5 SEC A YES _ __ MO

TIME REQUIRED TO RESTART  _ I SEC

B-29




COOLER/DEWAR

CTI / HONEYWELL
(C6983G / NVL 001)
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RESTART TRST

COOLER MANUFACTURER _CT1 S/K c_maﬁ_

DEWAR MANUFACTURER vy, S/N
DIODE CALIBRATION 207K LOSE 77. 3x
AMBIENT TEMPERATURR ° ¢

DATA WHEN DEWAR DIODE REACHES 75K (l.0%98 V)
. INPUT VOLTAGE 117 V(AC)

CURRENT 456  AMPS
POWER 44,.Q] WATTS
RESTART TEST
CYCLE 1
OFF 2 SEC e
RESTART WITEIM 8 SEC = YES ___ MO
TIME REQUIRED TO RESTART i SEC
CYCLE 2
OFF 3 SIC .
RESTART WITHIN 8 SEC YB3 ¥0
TIME BRQUIRKD TO RESTAST 1. SEC
CYOLE 3 |
OPF 2 SKO A =
BESTART WITHIN 8 SEC 2~ YES %0
PIME REQUIRKD TO RESTARY 1. sEc
CYCLE 4
~ OFF 3 520 RV
RESTART WITHIN 8 SKC 2" YES ___ X0

TIMZ EXQUIRED TO RESTART _ ) _ SEC

CYCLE 8

OFF 2 SEC e
RKSTART WITHIN 8 SEC éus —_ NO
TIME REQUIRED TO RESTART 1 SEC




RESTART TEST

COOLER MANUFACTURER CTl s/8 69836
DEWAR MANUFACTURER S/N NVL OO
DIODE CALIBRATION ,&%ié 297K LB 77.3K
AMBIENT TEMPERATURE 23¢ ¢

DATA WHEN DEWAR DIODE REACHES 75K (.O%98 W)
INPUT VOLTAGE 168 vac)
CURRENT 44R  AMPS
POWER 4.5  WATTS

RESTART TEST

CYCLE 1

OFF 2 SEC e

RESTART WITHIN 5 SEC " YES ___ X0

TIME REQUIRED TO RESTART 1 SEC
CYCLE 2

OFF 2 SEC v

RESTART WITHIN 5 SEC 3~ YES ___ NO

TIME REQUIRED TO RESTART i SEC
CYCLE 3

OFF 2 SEC (W

RESTART WITHIN S SEC W~ YES ___ NO

TIME REQUIKED TO RESTART i SEC
CYCLE 4

OFF 2 SEC Vo

RESTART WITHIN 8 SEC VW YES ____NO

TIME REQUIRED TO RESTART i SEC
CYCLE 5 .

OFF 2 SEC v

RESTART WITLIN 5 SEC 3~ YES ___ NO

TIME REQUIRED TO RESTART _ | _ SEC
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RESTART TEST

COOLER MANUFACTURER _ ¢TI
DEWAR MANUFACTURER HW
DIODE CALIBRATION . &910 297K
AMBIENT TEMPERATURE =-54¢ ¢

s/N CeI8B3G
S/N NVL GOl
LO96 77.3K

DATA WHEN DEWAR DIODE REACHES 75K (1.0%98 V)

INPUT VOLTAGE V(AC)
CURRENT . AMPS
POWER 29.2  WATTS

RESTART TEST

CYCLE 1
OFF 2 SEC
RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC
RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

CYCLE 4
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE S ,
OFF 2 SEC
RESTART WITHIN § SEC
TIME REQUIRED TO RESTART

»
” YES ___ NO
i SEC

e
¥»” YES ___ NO
\ SEC

v~ YES NO
i SEC

e~ YES ___ KO
) SEC

L~ YES ___ NO
| SEC




RESTART TEST

COOLER MANUFACTURER _CT|
DEWAR MANUFACTURER HW

DIODE CALIBRATION  .&910 207K
AMBIENT TEMPERATURE =54° ¢

S/N
LO%e 77.3K

s/ £6983G
NVLOOIL

DATA WHEN DEWAR DIODE REACHES 75K (1.0%%8 V)

INPUT VOLTAGE  _IOR V(AC)
CURRENT L4298 AMPS
POWER 27,6 WATTS

RESTART TEST

CYCLE 1
OFF 2 SEC
RESTART WITHIN 5§ SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 4
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE &
OFF 2 SEC
RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART




RESTART TEST

COOLER MANUFACTURER _ (T
DEWAR MANUFACTURER W/
DIODE CALIBRATION  ,£9l0 297K
AMBIENT TEMPERATURE _ J|° C

S/N _C&IRIG

S/N

LOS6 77.3K

DATA WHEN DEWAR DIODE REACHES 75K (1.0%98 V)

INPUT VOLTAGQGE 117 V(AC)

CURRENT AMPS

POWER WATTS
RESTART TEST

CYCLE 1
OFF 2 SEC
RESTART WITHIHK S SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 4
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 5
OFF 2 SEC
RESTART WITHIN 8 SEC -
TIME REQUIRED TO RESTART




RESTART TEST

COOLER MANUFACTURER _ LT
DEWAR MANUFACTURER vy
DIODE CALIBRATION .@3|0 297K
AMBIENT TEMPERATURE _ -J]° C

S/N _CeI82G
S/N NVLOOL_
L0850 77.3K

DATA WHEN DEWAR DIODE REACHES 75K ({.0998 V)

INPUT VOLTAGE 108  V(AC)

CURRENT . AMPS

POWER WATTS
RESTART TEST

CYCLE 1
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIK $ SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 4
OFF 2 SEC
RESTART WITHIN & SEC
TIME REQUIRED TO RESTART

CYCLE §
OFF 2 SEC
RESTART WITHIN 5 SEC
TIME REQUIRED TO RESTART

Sz
4~ YES ___ NO
I SEC

l :,,
y»” YES NO
L SEC

i
3e” YES ___ NO
i SEC

S
= YES ___NO
] SEC

S
4~ YES ____ XNO
\ SEC




COOLER/DEWAR

CTI/ TI
(C6979E / 15138)
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RESTART TEST

COOLER MANUFACTURER _CT| s/N _CeIRAG
DEWAR MANUFACTURER A/ S/N NVULOOL

DIODE CALIBRATION gamg 207K LOB& T77.3K
AMBIENT TEMPERATURE _ 7J1° C

DATA WHEN DEWAR DIODE REACHES 75K (1.0%98 V)
INPUT VOLTAGE 117 _ V(AC)

CURRENT AMPS
POWER WATTS

RESTART TEST

CYCLE 1

OFF 2 SEC

RESTART WITHIN § SEC s YES ___ NO

TIME REQUIRED TO RESTART i 8EC
CYCLE 2

OFF 2 SEC (Ve

RESTART WITHIN 5 SEC Z YES __ MO

TIME REQUIRED TO RESTART i SEC
CYCLE 3

OFF 2 SEC e

RESTART WITHIN 8 SEC x YES ___ NO

TIME REQUIRED TO RESTART -4 SEC
CYCLE 4

OFF 2 SEC A

RESTART WITHIN & SEC = YES ___ NO

TIMEY REQUIRED TO RESTART i SEC
CYCLE 8

OFF 2 SEC Vet

RESTART WITHIN & SEC A YES ___ NO

TIME REQUIRED TO RESTART | SEC




RESTART TEST

COOLER MANUFACTURER _CTI s/N _Ce983G
DEWAR MANUFACTURER M\ S/N

DIODE CALIBRATION .@9l0 297K 1.05k 77.3K
AMBIENT TEMPERATURE _ 1]° ¢

DATA WHEN DEWAR DIODE REACHES 75K (i.0%98 V)
INPUT VOLTAGE 108  V(AC)

CURRENT s AMPS
POWER WATTS

RESTART TEST

CYCLE 1

OFF 2 SEC W

RESTART WITHIN 8§ SEC W~ YES ___¥O

TIME REQUIRED TO RESTART 1 SEC
CYCLE 2

OFF 2 SEC W

RESTART WITHIN 5 SEC ” YES ___ NO

TIME REQUIRED TO RESTART i SEC
CYCLE 3

OFF 2 SEC P

RESTART WITHIN 5 SEC 1~ YES ___ NO

TIME REQUIRED TO RESTART  __|___ SEC
CYCLE 4

OFF 2 SEC W

RESTART WITHIN 8§ SEC T\ YES ___ NO

TIME BEQUIRED TO RESTART  _| __ SEC
CYCLE 8

OFF 2 SEC Qe

RESTART WITHIN 5 SEC e~ YES __ NO

TIME REQUIRED TO RESTART i SEC
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RESTART TEST

COOLER MAWUFACTURER _CT| s/N _C6819&
DEWAR MANUFACTURER _T1 s/N 19138
DIODE CALIBRATION ,0BBH 207K LOGO 77.3K

AMBIENT TEMPERATURE 23e_¢

DATA WHEN DEWAR DIODE REACHES 73K (1.0639 V)
INPUT VOLTAGE 1T vao

CURRENT B0 _ AMPS
POWER 46,99 WATTS
RESTART TEST
CYCLE 1
OFF 2 SEC v
RESTART WITEIN 8 SKC ” YES ____NO
TIME REQUIRED TO RESTART i 8EC
CYCLE 3
OFF 3 SKC A
RESTART WITHRIN 3 SEC e YES __ NO
TIME BEIQUIRKD TO RESTART T
CYOLE 3
OFF 3 SKC v
RESTART WITEIM 3 SEC \” YRS ___ MO
TIME REQUIRED TO RESTART 1. SkC
CYCLE ¢
OFF 3 SRC R
RESTART WITHIN 8 SKC W Yk8 ___ WO
TIME RRQUIRED TO RESTART L . SEC
CYCLE 8
orr 2 SKC e
RESTART WITHIY S SKC 2 YES ___ WO

TIME REQUIRED TO RESTART  _\ _ SEC
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RESTART TEST

COOLER MANUFACTURER _ T
DEWAR MANUFACTURER Tl

DIODE CALIBRATION . &BB& 297K
AMBIENT TEMPERATURE _ 23° C

S/N G6B79E
S/N |§|§ﬁ
LOeO ~ 77.3K

DATA WHEN DEWAR DIODE REACHES 73K (i.063%9 W)

INPUT VOLTAGE V(AC)
CURRENT AMPS
POWER WATTS

RESTART TEST

CYCLE 1
OFF 2 SEC
RESTART WITRIN 8 SEC
TIME REQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIK 3 SEC
TIME REQUIRED TO RESTART

CYCLE 3
OFF 2 SEC
RESTART WITHIN 3 SKOC
TIME BEQUIRED TO RESTART

CYCLE 4
OFF 2 SKC
RESTART WITHIN 8 SKC
TIME REQUIRED TO RESTART

CYCLE 9
OFi" 2 SEC
RESTART WITHIN 8 SEC
TIME REQUIRED TO P START

341

A YES ____NO
-l SEC

J YES ____NO
wde. SE

d= YES ____ NO
ke SEC

M
3=~ YES NO
| SEC

&>
N YES __ NO
i SEC




RESTART TEST

COOLER MANUFACTURER CcT\ S/N _CORIT9E
DEWAR MANUFACTURER T S/N 8|38
DIODE CALIBRATION HPBRe 207K LCeO 77.3K

AMBIENT TEMPERATURE =%4° C

DATA WHEN DEWAR DIODE REACHES 75K (1.0639 V)
INPUT VOLTAGE  _OR _ V(AC)
CURRENT 488 AMPS
POWER 42.4  WATTS

RESTART TEST

CYCLE 1!

OFF 2 SEC M

RESTART WITKIN 8 SEC e YES WO

TIME RZQUIRED TO RESTART  _ | S&C
CYCLE 2

OFF 2 SEC o

RESTART WITHIN 5 SEC e YES ___ NO

TIME REQUIRKD TO RESTART i SEC
CYCLE 3 :

QFF 2 SEC e

BESTART WITHIN 8 SEC Qe YES NO

TIME AEQUIBRED TC RESTART } 88C
CYCLE ¢

OFF 2 SEKC v

RESTART WITHIN 8 SEC 2 YES ___ WO

TIMZ BEQUIRED TO RESTART b SEC
CYCLE 8

OFF 2 SEC [V

BESTARBT WITHRIN 5 SEC A2 XES __ NO

TIME REQUIRED TO RESTART i SEC

B4Z




RESTART TEST

COOLER MANUFACTURER CTI S/N 19E
DEWAR MANUFACTURER T S/N

DIODE CALIBRATION .L8B8BG 297K LOGO 77.3K
AMBIENT TEMPERATURE _=%4° C

DATA WHEN DEWAR DIODE REACHES 73K (1.0639 V)
INPUT VOLTAGE 111 V(AC)

CURRENT 498 ANPS
POWER 44.2] WATTS
RESTART TEST
CYCLE 1
OFF 2 SEC o
RESTART WITHIN 5 SEC ¥~ YES ___ KO
TIME REQUIRED TO RESTART i SEC
CYCLE 2
OFF 2 SEC v
RESTART WITHIN 5 SEC 3~ YES ___ NO
TIME REQUIRFD TO RESTART i SEC
CYCLE 3 '
OFF 3 SEC e
RESTART WITHIN 5 SEC e YES ___ NO
TIMK REQUIRED TO RESTART 1 SEC
CYCLE 4
OFF 3 SKC e
RESTART WITHIM 8 SEC we YES ___ NO
$IMZ REQUIRED 70 RESTART  _J_ _ SEC
CYCLE & '
OFfF 3 SEC e
RESTART WITHIN § SEC e YES ___ WO

TINE RREQUIRED TO RESTART } .. SEC




RESTART TEST

COOLER MANUFACTURER _CYL _ s/N _C6B79E
DEWAR MANUFACTURER T S/N
DIODE CALIBRATION  :&B886 207K LOBO 77.3K

AMBIENT TEMPERATURE 11° ¢

DATA WHEN DEWAR DIODE REACHES 75K (Lo V)
INPUT VOLTAGE 1T . V(AT)

CURRENT AMPS
POWER 5132'5 WATTS
RESTART TEST
CYCLE 1
OFF 2 SEC
RESTART WITHIN 5 SEC iigvas ___NO
TIME REQUIBED TO RESTART [ __SE
CYCLE 2
OFF 2 SEC W
RESTART WITHIN 5 SEC \” YBS ___ MO
TIME REQUIRED TO BESTART i SEC
CYCLE 3
OFF 2 SEC N
RESTAET WITHIN S SEC e YES ___ %O
TIME REQUIRED TO RESTART  _}  SEC
CYCLE 4
OFF 2 SEC e
RESTART WITHIN 8 SKC e’ YES ___ %O
TIMX REQUIBED TO RESTART  _\ __ SEC
CYCLE S
“OrF 2 SEC -
RESTART WITHIN S SEC L YES ___ MO

T1ME REQUIRED TO BESTART } SEC
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RESTART TEST

COOLER MANUFACTURER _ CT|
DEWAR MANUFACTURER T!

DIODE CALIBRATION .6BB@ 297K
AMBIENT TEMPERATURE i T

S/N _CeBIIE.
S/N _15]128
LQeQ 77.3K

DATA WHEN DEWAR DIODE REACHES 75K (1.0&39 V)

INPUT VOLTAGE V{AC)
CURRENT £ AMPS
POWER Blén_ WATTS

RESTAKT TEST
CYCLE 1

OFF 2 SEC

RESTART WITHIN 8 SEC
TIME BREQUIRED TO RESTART

CYCLE 2
OFF 2 SEC
RESTART WITHIN % SKRC
TIME BEQUIBKD TO RESTART

CYCLE 3
OFF 2 SKEC
RESTART WITHIN 9 SKC
TIME RXQUIRED TO RESTART

CYCLE 4
OFF 3 SKC
RESTARYT WITHIN O SKC
TIME REQUIRED TO RESTART

CICLE § ~ .
OFF 2 SEC
RESTART WITHIRN 8 SEC
TIME BREQUIRED TO RESTART

AV
4~ YES ___ MO
1 SEC

Y
aw TES ___NO
] SEC

2 YES __ WO
i S&C

Je” YBS ___ NO

KV
2~ YES ___ NO
] SEC
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